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polysaccharide or a polypeptide having an activity that is functionally equivalent to that of the above polypeptide. 
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g|4t±f d 1 B©{&g^^t"El'T?feSo 

^SB^©H]6S©^ 

B*«iMft*oTB (i) ©*>Fffl73-^iiMrtr*«« k »«tt** 
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s p. SN - 1 0 0 9 Pffl7 3-*«***«**** 
ifc75#WJ*A sp. SA-0 0 8 2 ( FE T? M RP-540 

2.) (D&m-r 573^ 5 tm<D * a c««r a - * 

y.j^I«Ift*OTB (2) 073-xa«S*^ffitt**t** y 
(2) TBIft*«tt***t*73-^IIIMt*W (WT. 

a cn * cm . cnn &t>- cwd ^*>^£*ts'j>ft<£fc iw±©ft^i 

(c) : 7n>i^t5o 

(d) 77^r'JW sp. SA- 0 0 8 2 ( FF.TRM BP-5 
4 0 2 ) ©£gi-6 7^y>#PiMI££^#^ft So 
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StefcttKl^it&^a^i^W t h-f >*-D^3r>2 ( I L - 2 

) ©7*5 y^iB^d^Os feS^^^aafefc^U^fcBifebfctfy^^Ktf 
— p^^tStt^^T^^^ttTl^ C1M^>* (Science 
)si2 24^ 143 II (1984) } D 

&S£**£fc#b«b«fr:h:h,*>o 011*. gi$©# w^K©$£5lfi:£itfln 

&fc*x fllW* #Av Sb<t±«lft©'i>«:<i:4>l^>*fTo-fc3txU^7 , ^K4>a 
^©^>>'^K^^6^lcPl^©?S^4§*r^^^ / J>^<^v^As N £©£?& 
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E1T» T^TB^ sp. SN-1 0 0 9M77tWf!)!?A sp. 
SA-00 8 2^Ji: L-C*^B^5rlr^(Mt5 0 

r^T/V-^n^--^-^ sp. SN-1 00 911 Alteromonas sp. SN— 1 

3 0 5-8 5 6 6) ] ^ F ERM B P- 5 7 4 7 £ UTi^K * *LT V n 5 
|fc77^^f!)^Asp. S A— 0 0 8 2 tt N Flavobacterium sp. S 

A-oo82 tmmzti. tiWB3Bi«a**x«a*^#x^x*a«W5tBffi!: 

> FERM BP-5 40 2 j:UXliflt^tltV^. 

T/^n^^J^ sp. SN - 1 0 0 9Xtt79-#^y 1) sp. SA — 

0 0 8 2 7 3-^Mtt#S^SttS:tt y ^f - KSr = - 

£i\ ^IX-l^T/l^a^--?-;* sp. SN-1 0 0 9Xli77^^f';!>^ 
sp. SA-0 0 8 2«U }k\s^Z:<Dt%mmfrbs M!t£ htc? =* ~ 
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^SH4©KV\SS5tin2k^»»*s «i«7^Dt;^^- (Achromobac 
ter ) yu^T-^ l, N- hi/;HL-7i-;i/77-^DD/W h > 
(TPCK) - h UrS'>*SflO§S*TR^7k#H*fTV^ W&tlfc'^*" 

<E^^S^©^vv^0zf7^u^^K^^-r^>c:i:* s ^"t-fe^- *U=f? 
3 _ (t -j- & it e =£<D ^ d — =. > ^ S g & S H 2: & £ o 

;W rT'j 2/3 ^©^fef^^tftl^TS^S^feSo 

T^n^T. sp. SN- 1 0 0 9Xtt75^WJ«>A sp 
SA-0 0 8 2©-7V ADNASll«^t'^ft^> T^D-X^ 

^^-S/a>t±, Sfx WIJ6XSSC (lxSSCt±s 8. 7 7gOift 
tb'J7AM4. 4 1 g©^x>K^-b y «7AS 1 'J v Wl/©7K£$g#b&% 
) N l%7^'J;«7-b^A (SDS) > 1 OO^g/mKOt^DN 

5 -c -cftttHHRa utt-mvis/D^^b fcgu 0>J « 3 2 p «-c * ^ 
bfc^^-y Ksjpit-c 4 2 -cc d©^->r n 

0. l%SDS^^tf 1XSSCT*42°C, 3 0#IBIifc#bfcgL h 5 
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^-//M^^U^-t*— i/3 >£*t ots Bfl<j©DNA»rtt-&£tr*n — 

77 iM-rtu^^o ifc^fcmgWl/^n^*-* sp. SN-10 

OgX^^OTf'J^A sp. S A-0 0 8 2©^^ ADNA^Ii^W 

m^n^?^-^*— m^b-cii&fti©*)©* 5 ^"^ 0y^.«^:i»ffl* 

a7jl/ f£-)i£ (Molecular Cloning, A Laboratory Manual, Second Edition) 
CJ.-y-A^;!/-^ (J. Sambrook ) 7.7V >V /wt- 

7^7b'J- 1 9 8 9^3Bfr} CfBttSftTV^o 

@6tj©DNA»fit«:^tf^^^— * s MS'JT'^n«. £©^ ^— CliA^ftT 
v>SSW©DNA»M-©ttia£E9Jttjfi1»©.^N 0a ^K^**^ C^ni/- 
^ sr^ If 1-i/a1-)\s Tribes.- *>fx>*/- X ^ 

If USA (Proc.Nat.Acad.Sci,U.S.A.) > i7 4^ ^5 4 6 31 ( 1 9 7 
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flliLfcaU ^tfr^^l) £A sp. S A- 0 0 8 2 ©SSIfrfr&ftffiCl/ 
tSMDNA (ft-feyhDNA) $lS^t5. £ (D*g-£rt>fti#iy £ UTx ±13 

•fey hr^j-?-) nzm^xF cR&m&m^$}<D-DNAmft*mimirz>z- 

ttfiaitfeT:$>Z>o fc-fey hDNA&3V^±#-fey h77^T-lc^l>tl±^Jxii 

^•y-^f h^Mi^O^f ftJBi^T 10SOP CRKJfcftfrV , u 

i: tt £ e> CP«3{liJ©7'^ "T— vnT 2 ® S © P C RSJfofcfr 

KJfefcfflV^ 2IU@©PCRS/iST*(±T«t©7 , 7-f^— ftfflV^3 ii^jt^^©^ 
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CRr^^ns;- CPCR Technology^ i^ijvh (ErlichH.A.) fg£L 

JUSISMff-rSifc^-C**. &*^fcfclsliRl/fcitMgDNAWrJ : T-&% PCRSfSC 

e>ftfcDNAW##BW©l*&£:3 — K^**^©— »*C*ofc»^t:J±^ it 

U— ^>^£fTfc"5*\ fc*^ttfl[DNA»rJt©£*ffiW*fcfcCkTtt 

<D&m*^— Krs*e^©£fi&^tfDNAmfr£-^#TS£fc#^S*o 

?©-iS*7 , D-7i:.l/t7;i/r ntt^ s p . SN- 1 0 0 9Xii77^/^ 
T^iJ^Asp. SA- 0 0.8 2©>7V ADNA^^if *V > 

*RStt*#-ra#y K-rsae^^^ttT^^D^^^ s p. s 

N - 1 0 0 9Xli77^^f'J>)Asp. SA-0 0 8 2<D>f ./ADNAf&JRI 
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^nfco e*«# 1 &t>wj#^ 2 t^n^ti^tisT s. j wMn-&m?z>* 
tst4 * *r r & * ^ ^ ^ k £ 3 — k f % wmwm & m r % » 
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15*** 77*'J>^ 7^7b'J- 1 9 8 9^^ 
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bfctK *3&ftfcafc : ?©»rrt-*7'D«-:7i:l/'C* ICDNA7^77U-Xli 
MAte (inclusion body) ©J&T*m££*b£ £ i:* 
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jftftrt^^^-r a -tL^ t73 -^5K^w^M^s?mt4*#-r 
jirasi^T'-^vffi&B^Rr&flsu astute D-r^ti*-f*>55^ ^ 

;i/£5Sx Bizkx 77^nr^-&^©§17D7 h 7 J —Zfro ^ t> 

3a#fac»a^ttft»ias«iir*ffl^fcy ji^-t >4rmft*fr5z. 

fcCi^T?S«*«^Ufcg«I©7=3-X^K^#«S^»?Si4*^TS^y ^ 
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h* ©atfc^x^ftfcSBga* wife t S o 

# U ^7"^ K ©lii&tf Wife i: o o 

£g 5S 03 

(1) gM37M2KgS§ft»#HM-2S (*A««K^»f«) 
&*&#U 4. 5{gS©8 0%3i^^-;i/4Jt- 8 0°C. 2 BSflWIgU 3«bfc 
o SSEfc^U ±IB8 0%^^y— ;i/*fim. 5»iiV>-5XS&HK:3lHl»3gbH- 

:n*y-;w$fci£giS6i 8 7 0 g^^fco 6 y * h;v©7X^»n^.> l o o 
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<b^ h U 5 %©-fe^;v^ u ^-^ a* d y FfcziftW 

-;Vt-IEb^b> ij y r «> A ^ D »J F ft^±C»* l/fc^ 30* 

h y £AT'¥§g{bb£: 1 0 OmlODEAE— fe;i/D7 7^ >A-8 0 0 $&® 

u a* u mmzm^feo 2M©nftth y «?a-c¥ 

$g*fbbfc 1 0 0ml ODE AE-tJl/D77^ >A - 8 0 0 CD* 7 A M 

m.*)mfr*MH>z>M$& (zmmcommttm. 1 07?) icfcDittatRvfi^s** 

(2) ±f3©#3Vm^fi5te7 3— *flfc&^W^tt«£^7 g^7 0 0ml© 
0. 2MO^<b*;W^e7A*^tt 2 0mMO» h U »>A (pH6. 0) fcig 
&£>*>b#>0. 2MCD^b*;i/^^A^:^tf 2 OmMC^t h 'J £A ( 
pH6. 0) T'¥iftlfe4 0 0 0ml©DEAE-fe77D-^FFO*7A 
Cfrttx 0. 2M<D&'fb#;W>^A£^tf 2 OmMCDg^^ h y ^A (pH 6 . 
0) "CM>b7A^^ 0~4MOi{b7- h y ^ACD^^V 
feo Jfiftl^- h 'J ^ABUS^O. 9-1. 5MT^Hilt<5i^%i«)s W 

Sfctftfttf-h y «7A*J&#0. 05-0. 8Mt*}§ttSlt<5l^^ ^ 
0^©IS^55iJK*$l3||bfclS^5aS-C»ISJBi'«I^^S£«^- 7 
3— ^fitBtd#**l-U©«[|SIB«l«a«: 2 . 1 gt#fco 

(3) T^P^T. sp. SN- 1 0 0 9 ( FERM B P-574 
X) ^ y;V3-^0. 2 5%> ^7h>l. 0% N iSx^O. 0 5 °/o5t 
tfAX&Tk (^t"7'J h U— #») PH8. 2^^5Jgtti6 0 0ml 

^att^IUfc (120°C, 20^) 2'Jyb;KDE^777nl:iiU 
2 5°CT'2 5«*bta^«ti:bfco ^l>>2 0 0 g, iSx^X4 
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g x RVmfem (f^XittHKM7 0) 4ml£^rtrAX#S7kpH8. 0 
^e>^2>i^Jfe 1 8 U v h)V& 3 0 U y 1 
2 0'Ce2 0MIbfc. ftS^ giJtl20°C, 1 5#&BLfc2 Ml/© 
AX?fek£&8?Lfc2 0 g©##0H-(l)©^tfe*fflVNT«»bfc*J^a*fi 

U 2 4°CT:20» 0 U y h;v©aSl*ii«^2 5 0®te©*»<^ 

^»-F*36»t:fflvv #%^J2f3«©^^T-«iJ^bfehei5x lOmU/m 

1 • ofco 

saifo#«fc«fct>ii**u 8 5%«asuK^ffi«fu ^cfctfc»*a^«tij;D 

^S>. 1 0^© imS©AXiS7k (^tv'J >S) ^tf20mM©hU^-^ 
BUIfftt (pH8. 2) C^tt^lTU 4 0 0ml©«^fcc 

j^OAX^Tk (^^-x"J>S) £^*f 2 OmM© h y*— *BBM8«*fc (pH8. 
2) T¥ifttfeDEAE-t^D77^>A-8 0 0 (^b^Xltti) ©* 

2 0 0mMs 3 0 0mMs 4 0 0 mM, M 6 0 0 mM©Iflit b 'J A *^tt 
0 OmU (2 0. 4U) T-^ofco 

^^nfc^ia^^s ^li^ai^ciB^^astiiDaas^. iomM© 

SftMJ/^M5 OmMO^-fb^- h »J ^A£^tr 2 OmM© h y ffi&*8 
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5 OmMCDPlMffifMT-MKl^b. 1 5 0mM*5»4 0 OmMO 

o 

CD^^^r y > S £$tp 1 0 mM h y 7~SWipH 8 . 0 £/8^fc<> 

A, St/ 4. 2M(Z>aMb^-hU «?A&^tf2 OmMCb y^— *BMMff* (pH 
8. 2) l^LT^IfU fc&frCfcttfc^V y •7A^E#4M©|5j£§»n& 
tTObtfc7xn;H277D-7NCL-4BO*7AtM> 4 M N 3 Ms 2 
Ms lMs 0. 5Ms RWQ. 1 5 M(0^ih± h V tf Afc^tf H^ffi^CT^tB 

N 10mM©I{b*'J7A, M15 0mMO^hU7A^tf2 0mM® 
77>f>A-8 0 0i;^ mWt®m-zm$>'&, 1 5 0mMfr£ 3 5 OmMCl 

?# nfctst4®^^^«)s 5 o mM^m-fb^- h y e? a ^tsnmmmzx ftfrm. 
fee>^c»5 omMoiiftt h y ^ A^tsmmmmx^itvt^B a 

E-b;VD77-f >A- 8 0 0 |S!ifigW£*&#ms 5 0mMfr£>l 

%tz. sds ( K^iwwsit^ h y >7A) — *y tp y;^^ F«M?fciJj£<fc 

#%#>J2 
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•ffcfc*>s 2. 5%073-»^i-F^l 2ju.lt, 6/zlCDl 
MiHb*;i^> 9A«i:9Al®4 MiM:^ h U «7 A«* 6 0 /z 1 © 5 0 m 
MCDMte-r ^*V-;i>fc h'JX-«ttfift (pH7. 5) £2 1//1 
©zfciix 1 2^lCD^rSM'J^^^i: : feM^L'x 3 0°C, 3«HH£Jfc£*. 
R«*ft 1 0 0°C. 1 OWU 10 0^1 £ HP L C 

{(12X2. 5)/(100 xMF) } x { (MF/M) - 1} x {1/ 
(180 xO.Ol) } x 1 0 0 0 = U/m 1 

(12x2. 5)/100: SJfe3R+t:«aiP Lfe73-^«i^#i- F 
(mg) 

MF : Sl73-7»*f t-F0TO?fi 

M : £jfo£f&&)©¥ 
(MF/M) -1 : l^©73-^»Bte#*»-F<>«BI*K:J:D«»f*n 

am- 
is 0 : RfotifM (#) 

o.oi: mmmm. (mi) 

:l-62o oi (a&m.<mm 

*7A:OHpak SB-806 (8mmx 3 0 0mm) (HgfDttXftitO 
&ftt& : 5 mMcDT^fb^- h U £A N 2 5 mM©J|{b*;^>^ A. M5 0m 
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MOmibi- h »J #A*^*r 2 5mM©^^;HV»l (pH8) 

: ^I£JS*t (Shodex R I - 7 K Hg?0«XttM) 

ft^Aiag : 2 5°C 

AND ARD P-8 2. HSfnmx^M) *±B©HP L C^«f 2:PI*#Tf«-«f 
U 7;V7>O^ii:0Hpak SB - 8 0 6 ©«#B$ffli:©W#*ffl»fc 

##0!il — (2) OIfit»e>nfc73-X»»S**«-U*ffi^t73- 
^Sit^^M^tSf^ Ti3© £ -5 MJjg b fc o 

2. 5%073-^Iit^i-U^5O^U^ 10#l©fl«Si4ai 
^ffltt^ilx 6 0/zl©6 6 7mM^b^-hU^A*^tf8 3mM'J>Mf 
t P H7. 5&®-£U 37°C> 3«HHfiJ&3*r-fc«x KJfcifc 1 0 5 // 1 £tK 2 
m l§i^ ^02 3 Onmt*lt5DM (AT) ^IttSo *TM 

fa (AB 1*J;VAB2) o 

vxmnisft^o »*©«tt«:Tia5S;6:«£o-cifajb*:. 

(AT— AB 1— AB2) x 2. .1 0 5 x 1 2 0/5. 5 x 1 0 5 x 
0 . 0 1x18 0 = U/ml 

2.10 5&!«&£$J^f 3^>^©*&* (ml), 
1 2 0 &@liit&Jfo*&©?M (//IK 
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5. 5£^ISft!£n>^©2 3 OnmtljS^*^ U^^^RJteff* (/mM) 

1 0 5J±2i&Rfc:ffl^*KJfc?S©$ifcS UD ^ 
0. 0 lti^^M (ml) . 
18 0 fcfcKJfcRSISI (#) 

( i ) bse^*i ^i-FM73-^ sttt^t^tt - u ft -fe 

77^ij;i/S-50 Oftffl^fc^J/^aifetJ: 1 9 ^ft 

B2©lfttttt»a«£J» (%) 4^u'*«lft«Mb^bU*A«ft (M) ft^ 
To ^»XVfi3tLt±73-^iaK^W^»-U©*ffi<b7-by^A«JS£T- 
©tfcl»Bfifc*fta*U Elf. ^StJ t fiH^{±7=i-7M^^*i-F©&m 
<b^h'J^A?iJg (M) -e©i*IS^*ft^-r« 
fcfc»0fcfifc*©B!lJ£B:x fc*fift3 7"Cfc:T\ UlT©«t -5 C^to feo 
7=i-7H^*^^-U^7=i-X^^^-Fft^n^tT,2%©a 

«T-7K^t>*4M©^^-b u ^Atiiu cn^ft^&iy^ress^rr&d*: 

fc«fc!)tft*&»&©«Mb?- b ^ *AfcfcJBbfc73— ^ffiffi^&^SS-U&tf? 
3-^5t»^#^»-F*«[ft*l 2 5/*iro«»bfc« -fe^VtfU^ 
-9A^D'J^2. 5%©»ft"C7KSV4M©ffi<h^- b "J ->AlC^bs 

3 d £££ D«^ft**©*flS7- b y •> 1.25 %©-fe 

^;i/t:y e?A73 y Kjg^iilfco 

7kfc:$§«?bTV»S 2%©73-XBlEK^W^»-UZiV73-X?iliEK^^ 
-Fftl. 2 5°/ 0 Otf;Vt'J^A7O'J 

3. 2«iM"C»o&. *«JtO*flit h U * AC»»Ufc 2 X©7 3 
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❖ ©«*©*ft ± h'j^AciMUfctwJ^^PU k mm* 400 

y _ ^-aiKSc O^y^-f*;!/ ^r^^hU- (Analytical Chemistry) . W> 
2 8i, i3 5 0M (1956) ] fc*?)*5£U #ttHb^- h U •> AlITf© 

(3)73 - F ©^^WTt^t^t'^tfeo 

■*-;!/ ;*-7* ;W3-D>>*#;1/ >r h y — (Journal of Biolo 
gical Chemistry). il75i, ^5 9 51 (1948) <DS3«Cfi£V>7 u-* 

U 1 1 O'Ct 21©F»bs «fiR#«Sfcilra2K^»bfco ^-fa^ify (Glyc 
oTAG™) SV^'fn^yy y— 5>jt>r- *y h (GlycoTAG™ Reagent Kit 
) (#fc:SiE3£»8l) *fflv^3ta*^«lbT»&nfc**l©a7ctt*«l*KU^ 

)v- (2) -r^y-fb (PA-fn) u hplccj: \)mmM(oitm*m^rzo 

U t- 4 >W 5. 7 r y — (Analytical Biochemistry). i§ 
4^. g§3 3 OH (1962) ©IBffcfctffcV^n >Mfc&£*bfco 

/Wsfr'Jr^fc.H' S*-*— : ^l' (Biochemical Journal). 1841^ ^1 
0 61 ( 1 9 6 2) ©gB«t:«£VM9KK$**S*bfco 

;i/j±(±^jio : ltfe-p^o «7n>&;&v*©flfe©4 , i4tttt^R&fc^*£* vc 

7n-^?KE^^«|-U©^&±fB^tc:mb«iJ^bfeo ^©^m. 7=i 

-^8ttK^#^»-u©«lriaiJ±73-^. tw-x. #77h-*s pjvzi 

^^nt^ftiPofc. i»®7n-7, :^>y-7 :#77 h— * 

:9D>U: aBMttt^^JfClfil 1 0 : 7 : 4 : 5 : 2 OTfcofco 
(4) ^©7 3— ^S»K^#^*S-F©«lSg$£*ft4a©Jtll£3telSE*ia5S * 
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kmsepa-30 0 mmmtmm i£&\>m%.vtz£ZLZ. -i3 5grt* 

(5) l%073-^«t^i-F^l 6ml 5 0mM(D'J>tI 
ift (pH8. 0) 1 2mli:4McD^b^hUe7A4mli:3 2mU/mlO 
TIB##^J5 ^iam©^> FS73^>«$Si8ml4S^U 2 5°C 

£2 5°CC4 8Bm&/fo£^fc<> js.j^(Dmntmz2 3 onm<DiK^M s tiin-r 

##0"J 5 

SA-nnR?.tt f FERM BP- 5 4 0 2 ) tfflf^^So 

*®^{±«^©tS7K*J: Diffc«mbT^fe®^> Flavoba 
cterium sp. S A- 0082 £m.^£ft. ¥e£7^3£ 2 9 B (H^ftB) <fc 
!K jl^0m#X||^%^^#X#:X^^CT^ iCFERM BP-5402 

=¥>$L 73-7, 7*;v3-7, y>-H;k ^u-fen— ;k i*y#o-;*> 

s ig<tT>^-£A^>b $ ;&^T'&£o ^©ftllCtb'^A^ U # U £ 

26 



# 

WO 99/11797 



PCT/JP98/02310 



WiTZifi, -f&lZigmumt I 5°C-3 0°C. J£*fe©pH&5~9#<fc<U 5~ 

£ & 3 «t "5 £ f 3 © & ^ 8$ © ^ £ t* & 3 • 
JlIBO^^^M^^U^A s p. S A - 0 0 8 2tt*iift«ft^**U * 

&iv£s c©ttm**&3l1tMV>&fta»»¥«CJ:?)»K»3R«S*»* i 

77^t'J7A sp.SA-0082 ( FERM B P- 5 4 0 2) £;7* 
;un-^0. 2 5%, ^7* h > 1 . 0%, iSi^XO. 0 5 %*^tf AXtStK 
(5?f7U>7#5 h U —SO pH7. 5frt>teZ>t%W.6 0 Oml^tl/ti 
@bfe(12 0°C > 2 0#) h;V©=^77^3CSaU 2 4 0 Cf2 4 

^F^tg^bTa^*?«i:bfco *<). 2 5% 0%. §#S 

;c**0. 0 5% M« (««fls5*X*SBL KM7 0) 0. Ql?6*«r 
AX^tK (WJ>7#7 h U-K) pH7. 5 fr£>&3*gitll2 0 U y Hl>* 
3 0 U v h;US?©5>*'— 77— ;*>*-(cAftl 2 0°C-C2 O^Mbfco 
& N ±IB©at&«r«6 0 OmlMU 2 4°CT*2 4RtNgk 1 0 U v 

2 0 0 mMO^bt h 0 »7 Afc^tf 2 0 mMCfti- U 
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m ( P H7. 5) m^mm.&'&. m>Mmvxm^mmm^ntz. - 

mUO^iti- HJ «7 A &^tf 2 0 mM©*a- 'J ( P H 7 . 5 ) T~H 

M©mib± h D £ Afc^tr 2 0 mM©»ffi- 0 >m.W.mW. (P H 7 . 5 ) "C¥« 
{bbfcDEAE-fe77D-XFF0*7A«f^t, 8iSM&)&l^««*fcC'T 
+#i5fc?f^ 5 OmM*>£> 6 0 OaMplftt> U »7 A©fi«Sl»SE^IIEt: «k t> i§ 

fls^-hU^A*ftI^ *e.^C«)4M©tafls^-h , J'>A*^tt2 OmM©U>8 
a«i(pH8. 0) ^S5flsLfc7x-;P-fe77n-7CL-4B (77^ 

©^b^h , ;«7A©S^lSi3iBC c t!3mm^^s JSfil^4«»fco - 
©iS&®#£!&^35I§tT-a£t&. &£>*>C«>5 OmMIibt h U «7A&^tf 1 
0 mM 'J >i WC¥ift b fc-b 7 7 ^ 'J ;i/ S-3 0 0 (7 7^S/7ftH 

3 0 0©«#B#IKjEp £3*1 4 6 jtf-C&ofco ^(3^©rSt4®^^ 2 5 

mU(Dmt± h D»7A£^& 1 0 mM© U (pH7) -£jg#rbfco £ 

2 5 OmMCD^fli^b'J^AS^tf 1 0mM©U7»8 
®?£ (pH7) -Z^-ffiibLtz^ J (Mono) Q HR5/5 (7 7^J/7tt») 
©*5A6:ift*3-S\ »*1ft*lRl««f«T+^«fe»«. 2 5 0mM*M5 0m 
MC^-fb^-h U-7A©ifi^te43iSl3«j;D^ffi$^ tSttl^tife^ 

8 0nm©i&ftK£$J£?-&£fcfc.<fc!)fT-5o ^lmg/ml0^ W^f 
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a 1 







wis- id 1.x 


X-\~i 1 D 1-1- 






(mg) 




( 5. U #{&/mg) 


(%) 




61,900 


101,000 


1.63 


100 




33,800 


88,600 


2.62 


87.7 


DEAE— -te 770 —7, FF 


2,190 


40,400 


18.4 


40.0 




48.2 


29,000 


601 


28.7 


CL-4B 










t77^'J;i/ S-300 


7.24 


19,600 


2,710 


19.4 


^ey Q 


0.824 


15,000 


18,200 


14.9 



77^^r'J-)A sp.SA-0 0 8 2 f FERM B P- 5 4 0 2) 7 
juu—ao. 1% ^7h>l. 0%. 0. 0 5%S^ttAX«|7jc ( 

i;tVJ>7^7b'J-M) pH7. 5^?>&^i6 0 0ml^attfl 
Lfc(12 0°C. 2 0^) 2«Jvh;V0=^77^3CgfflU 2 4°CT*2 0B# 

. 5%, **:n*;*0. 0 1%. aV«»*J («iBflS*Xit»KM7 0) 0. 0 
l%%^tfAXTft7X (WJ>7*7hUHR) PH7. 5*>£>&*igt&2 0 
U <y h;i/£3 0 U y ^g0^t-7 7-^>^-fcXJil 2 0°CT* 2 O^-fl 
bfco ii*£P^> ±IBCD«tg^6 0 OmUiSU 2 4 o C"e2 0» 1 
0 'J y h;V©5aMfii:«^l 2 5[51^©^<{i^JS©^#T-^#bfeo 

£ N 2 0 OmM©£$g*«r 2 OmMCfffi- U (pH7 . 5 ) 
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4 ^>#f?B$5fS©75t££$J^Ufcfc£3. i£i&lml*lc2 0 mU©rSi4#*&m 
) £J;D*|gU 73>f^»»^»SUfci:c^*«lmlSD 6mU 

!K»Utx 5 0 mMOtlSttf 2 0 mMOfti- 'J ( P H 7 . 5) 

0 mM©Affi*^tt 2 0 raMCli- U ViKIIStt (p H 7 . 5 ) T'¥^bbfc 
5 OmM^e. 6 0 0mM(Z)^CD^^^3i> h££ t>?§ffi£i^ T§ffi®# 
&4M©:k&&^*f 2 OmMCDU VSHftt (pH8. 0) t¥ilbbfc7i= 

c£©?sttsi#*iK^3»& (T^3>*tsft) "raises fe^uasomMft 

tft&^trl 0 mM 'J >HH»fC¥f ft bfc-fe 7 7 ^ U ;V S- 2 0 0t^6 
il^ffV^ttlB^^^tofeo &££©?SttII#£J&aft#3. 5Mil^5i^t: 
Jtffi&iniit. &£frC#>3. 5 M©M4^$f 1 0 mM U ( P H 8 ) 

$nrift#gL 3. 5Mfr£l. 5MO^Jg©^^^x> M:iD»tB??t N 
H^ftifc«>T*«W**»*:« ^©^©^ft&Hs^T^ U;V S-2 0 0© 
fia^RpH* &*«>fc 2:^3*9 7 ^"C&o fee- 
H«j 1 

Xsp. SN- 1 0 0 9 ( FERM BP-5 7 4 7 ) 25 
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7h'J-a»)-pH8. 0fr£>fc£i£i&5 0 Oml S^UTJaSbfc (12 0 
•C> 2 0^) 2'Jyh;V0Hi7773CiSU 2 5 °CT 2 3 BSIfflJtlfcbfc* 

t&*«i"ra* b-tBM*:sjii«>* wioi#*iomioa 

Billif* C5 0mMhU^*a««» (pH8. OK 1 0 0 mMxfl/ >VT 
*^vmWL (EDTA) -} lml<D«lffl««r&fc«»bfc2 Omg 

/ml©^;f- A«f*&«Ba«lU M±t3 0«filfc. 10m 
1070x^7— te*K?gr& tlmg/mirDf-ft-fK, 5 OmMh UXJ£ 
^fl (pH8. 0). lO OmM EDTAs 1 % SD S} £»lb;fcgL 
5 0°C-e2I^^Mbfco COtlStHl, §§OTEl!jSiS ClOmMhU 
«W(pH8. OK ImM EDTAD taia7^y-;i/*»n^T 1^ 
F»iPl:^<!±A.U 10000rpmT*2 0#HI»ii>bfc&±Jf fclallfcbfc 

g^frfcjtKttA/U 1 0 0 0 0 r pmt 2 0#H£ifobfcgLfcJi&lHl]&bfc ( 

:c*y — >Xlti<SSbfco I©y^ADNAt2Oml02O/zg 

/mlO'J^^ 1/7- t?A#&»bfcTE««»*fc»#Si»\ 3 7°CT 5B§ 

(Dm. fthmWUzVX*-* y-^JUPmDNAjsllRUs 5mlOTE8ff»t» 

(2) HSI§0!l 1 - (1) t-SIUbfe^ADNA lOO^g^lO^-yhO 
»JIS»3RSau3AI i: 3 7 °CT 1 t> 4 0 ®>Mm<b bgP###gL 7 x ^ — D d 

*;vAtfimb±«%iHiJRbfco ijitc 1/1 0{%&<D3Mwm.i- v u ^atJc^ 

(pH5. 0) &T>*2. 5{£^©:n^y-;i/£fln;iTDNA£&Jg:£-fc»rs 

III Jfcbfc&* 8 0%*.*; — ;i/T-U bTJa&bfc (i^C© 
jlfttJ-^^-^WtiSt) o ^e>tVfcSB^^^s 1. 2 5-5Mffiftt 
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$^tr®^e>3i^^— ;vtfcia^i DDNASnuRbfco ft e>nfc$v adna 

£tf##8?^0. 1 8£dg£ysi;:r:> (Novagene) ttlS7AW- X^— BamH 
I T — A (A Blue STAR BamH I arm) 0. 6//gti^ $lMiDNA7-f 
>f— ^>3 >=3ry h£fflV>Tg#g£-£fc&x > (Stratagene) ttSft* 

#/^y^7 I i=f— ;H**y h (GigaPack II Gold kit) ^ffl^t7A^77-^ 
lZ^y>r—i;><y&?i\,\ TJVfD^tXsp. S-N- 1 0 0 9 (DfS ADNA 

(3) #%^J1- (3) t^fcr^rn^t^sp. SN- 1 0 0 9©ilx 
> h*l73-7«^^^iii^>^^12 OOpmo l£x 2 OmM^ 

7APC3. 2/1 <K 7 7;i/7*/7ttK) C77*7^^ IMffiMT*^ffi bx 

Sjg©*££g&b7co itHM^ *77^W 7;vt:I«)}liS@^ kus?>10^£ 
l s 4-t:^;vt;U^>2>t£lx r y -N-7*f;i/7t^7>f > 2 // lx 7jcl o 

*7^KW*imi/fc^ 9 5°ct-i o^ras/iS^^-ciry ^;v^^;Wbbfc 

0^1©8MSi^tfl0mMh'J7xMHII (pH9. 0)x 90//1O 
10mMh'J«W(pH 9. 0) StfO. 5 pmo 10770^^ 
- (Achromobacter ) T'Dr.7 — I (^B&ttSD &JEJQ3.X 3 0^-^ 

7 7;i/Vi/7tH) CTttSLfc. jb^Afck. ^RPC C2/C18 SC2 
. 1/10 (77)W*/T#M) Srffl^x 10 0^1/minClIt'tTofe,, 
Sgfflfciu milbtO. 1 2%hy7;i/*D»K7K»ffli (iSfflSSA) :feJ;t>*0 

. i%h y yKXuwm&ttT* v-h y;v (?&mt«B) &ffl^x ^tBMB© 

gJl^£0%-etJ->:7-;i/£TT^'f bx 9 0#lirei£aj?£B 5 5%££-£ 
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;mmmfrffi*ni<\ ^TK^wtmt\F2i , F3 4 m&m 

-^lo), F4 7 mmm^i i) . fs 2 mvm^i 2) *8«febfc. 

(4) H»J1- (1) T-Mbfc^ ADNA2 OyUgfcftJJgglifiBainHI . 
EcoRI s Hindlll s Pstb Sacb Sail, SphK StfXbal^- 1 0 0^--^ hT-=&^ 
3 7 °C-e 4 B^MigL 7i>-Jl//^DD*;VAftffllfco mfc®}*^* S ' — 
;Vtfc|gt«kt)Ie]iRU #1 0 gfcHKPI b*!llRBI* 5 Oi-v hT*=&^37 0 C 

{b^fclHliRbfco £©«ifl5«i«-5./ze*o. 8%T^D-^y;i/mm^ci&^mb 

s 1Mf>^ny h& (Xilt:ate?SF*ttI I. S£2 1 8~2 2 1H. mJstfb^ 
I^IA) £<fc!K 77^tAtt^o>I CiSSS M^>KN+ (Hybond-N 
+ ) } £DNA£i|£¥bfco 

A-f7'J^-if-^3>o7D-7J:it^ Hifi^ll- (3) -r-^b^as 

#T ^ J F 2 7 (iE5y#^ 9 ) if VzSxtV**- KpFDA27 (I23*J 

#-Jf 1 3) £-&fifcb/B^fco ^t'J^^^b^K2 Opmo 
*y h (MEGALABEL KIT s ^ffijfitt*0 ^ffl^T 32 Pt^Sllfc. 

±B3S§Mbfc7>f — £ 6 x S S C, 1%SDS. 1 0 0 // g/m 1 >7" 
i^DNAv 5 x^WVl/y^tf^^K 6 5°CT-3^P^ri//N-r 
—iy3>*ft^tzWi. mmyu— 7%0. Spmol/rnKDlSt^Sctof: 

6xSSCffgfitl0m lxSSC, 0. l%SDS4>tiS 
■ClOm lxSSC, 0. 1%SDS^ 4 2°CT 3 O^P^^b, ikfrtz 

. I±7^1/AttlBAS 2 0 0 0^^-^>^T^7^1f-t3T^mbfco 

^GD*£Hlx BamHI > EcoRI &tfSalIvjm« 2 3 k b p W±©teB. Hindlll 
^fls«5"C3W4. 8. 1. 4, RUO. 3kbp©{4«s Pstl^Hb^TC 2 3 k b p 
W±&£F 3 . 6 k b p OffiBs SadtfHbtlT- 2 3 k b p W±&t>* 9 . 8 k b p © 
Sphl^HbtlT* 2 3 kbpfc*±, 4. 9kbp N St^3. OkbpCttl, 
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XbaI*M*C$J 1 2. 5. 2s &tf3. 5kbp©&B£x 
;W7'jy-f Xt5^> h*£IS#>fco 

(2) ■CW«bfc7 , ;V5 l D ; E^ s p. SN- 1 0 0 9©4VAD 

NA7-f^'j~i?^73 mM.^m&mfrm&m&&* & ^ & ^ □ - > £ > 

ER1 6 47C*»**x tS8. 5 c mOLigjfc^b- h 4#tC s l«C^t)» 
5 0 Omoy^ — ?&m$L£1£tzo ZWU — MlTT^tAtt^t'f D >M C 

0. 5MhnMiIt(pH7. 0), 3Mm<b^-h';^AO^ 

K:SLfc5a&±"c*5^ra«t'«j«iabfe«x 2xssct*u >*bfco zoj-jv 

£ 4- x. £ 7 t - >* * J£$£ b fc o 

£*B§@BM2 5 . 8 T>1^> U >S«©:3 n --^SiRb. 

77-^*77^5 KCW&CSfc&bfco i^fc^n->ffl3Dr-^ 1 0 0 
/ig/ml©?>^^'J >£#tfL*Sife ( 1% h 'JT-hX 0. 5%g#S^** 
s 0. 5%^b^hU^A) £J&ffiU 3 T'CfU^ibfc^* 1 ^^* 

«jmio9 (^ssttts) ttmnmwkv. nf,nwn->®3n-- 

$10 OAg/mlCDTV^^'JV&^tfL^Jt^^Sbs 3 7°CT*^&tg«b 
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^D->077X^ K^^etL^npSFDAK 2 , 4 , 5 , 6 , 7 , 8 , 10, 11, 
12, 13, 14, 16, &UWDA17 infr£bfco 

(ornate z>ummwmou-zmihh, o. 3%t#d-x^ ^mm^miz^^m 

flrbfch-S, 8. 4-17. 4kbp©Bfftf-#|f XZtiX^ZZt&Wbfrt 
ta^tco 3-X^X5. K£^*x^ftftJ[&MtHindIII T-^bb, Hu5liUfc«fc 

■5W>rD>yrO^©^ KpFDA27 (IH^J#-^ 1 3 

) Cfc&^W XU^-f-tf— ^>3>^otlf«r^fT &J4. 8kbp 

©M> b*£-^;L£&6D (pSFDAl, St5pSFDA17 ) , ^4. S&tfO. 3kbp© 
n> K£#;L£*><D (pSFDA5, 6,7, 11, St>*pSFDA13 ) , «S 1 . 4kbp© 
n> h-£-^;l£fc© (pSFDAlO ) , i&O. 3 kbp©A*> Kii^tiW^X 
<DM> b*£#;L3*>® (PSFDA2, &t>*pSFDA14 ) , 3^4. 8kbp©n*>Ki:f 
tiVLKW-f X©M> (pSFDA16 ) , 5. 0 k b p JU±®-!M X 

b*£#;iS&© (pSFDA4, 8 , &tfpSFDA12 ) ©6oO^-7i:^t?. 
ftfco bfrb, »1. 4 kbp6D^> K<&^xSpSFDA10 T#D— X>7* 

is^m^n^^fc^^, #x^x^ K^(±i5Siub^L®©yy adnat, ^4 

. 8RVF0. 3 kbpcDHindlll WrM-fe^V>tt^t>^>^-^> 
A£ftTV>afc*£j£<**lfco iifc, £©pFDA27^WXU^X-r3^4. 
tfO. 3kbpCDHindIII Hfftf-fcfc, ^ >> A±©^«rfc3£gEUfcaJ« > fcfe* fc*i»J 
Ztltco bfc#oT, f ?>*l)tl4i0/7 7U'li> «Jl. 4kbpO^>K 
£#;tapSFDA10 h^ftJiWCDX^X K < ^-X^ttSft, ^7VAD 

NAHindlll ^b^cD1^^>/N^XU^^^-^3>T!^m^nfc^)4. 8, 1 
. 4, StfO. 3 kbpCD^-Tftfr, &Z>^ltm4. 8&7J0. 3kbp©i5 
£&o;L^#t£$J£ft*:o mt>ntz7^7>$ KCD**>£, $)10. 2kbp©i 
A»iJt£f$*>, #J4. 8St^0. 3 k b pOM^OHindlll Bfttf^lif tfpSFDA7, 
RVmS. 4kbp©*iPAI0Ttf-£&*>, $J 1 . 4kbp©HindIII Krtf-fc^tfpS 
FDA10 tCO^T, |&^CD^J^^T'^b^T^n-X>y;i/«m^»jT*^bT 
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xmmim&Mffilsfeo pSFDAlO ©»1. 4kbp©HindIII pF 
DA27CD1 7fltt*l 4^*s— St-r^SE^J^Bm^nfc* 5 . F 2 7<Z>7^y^IE 

tfe5i:fx.?.tlfe. pSFDA76D^l4. 8M0. 3 k b p ©M^©HindII 

I »TJt^A s £s pFDA27©—o©IS?li U JH t> -gtoXWteM 1 

- (3) T-^bfc^T^y^lB^JF 2 7 (12?!J#^ 9 ) fc-grT 57 ^ ^® 

£tz, Z(Dffi4. 8kbph0. 3 kbpcDHindlll mfrte. ft!HRH£*M± 
-cm 3 k b pJU±SStLT * D . ##00 1 - ( 3 ) I3*6<D7;1^ n s p - 

sn- i o o 9 frt>nwL$titz^> YM7^—*mm^m^frffimmo>7)\>?> 

pSFDA7£#AL£*8§® JM 1 O Escherichia coli JM109/pSFDA7i:3i 

m-TZo pSFDA7£^AL£;Ui® JM 1 0 9£M3u Escherichia coli JM1 

09/pSFDA7 hm:m£ti^ X||MI^^#X^X^MSf^mt3^ 9 ^ 8 B 1 B 
J:b FERM P-16362 hbttgltgtu iiuI3XigJMI££iftX#x3|J$ 
OTF&flffc FERM BP-6 3 4 0 (a^K-N©^mi«^B : 1 0^5 

psfda7(c^>^t, mz7^4^—wm&*m^tzv^**i'mz.&-?xm\s< 

%MW3\*Mffi U pSFDA7© 1 0. 2 k b pCD^A^M"©^ 8. 3kbpOl 
MmMZ&feistztZZ. 2 6 4 6&£ (»±3 K>*^tr) ©M*t)*M (£1 
P$s 0 R F — 1 i;B&"$~) t2 4 4 5M CUlt^ K >£^*f ) ®M!3#2 (Jil 

ORF-2 tmT) C^O^D^Iffi^tLfeo y> ADN AHindl 1 1 
mtm<DW>>\<< ^>3 >T*&ffi£*lfc^0. 3SZ>*4. 8kbp 

©Hindlll BJrtf-fciU jEfittctt^ft^ftl 4 0&t>*4 5 4 9^^©S^T*. -Zti 
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^tvORF- l&tfORF- 2©— &$>2>\,^£±g.*<aAsT:^tzo ORF-2* 5 

z^-h'-ra^ smm&wiz. mmmi- (3) -e^b&^> ks7=i— *m 
m^m^m^mmm^T^ymmmT 2 7 (gaai#-5 9) ^-a-rsia'aiei* 
ic N sb^t s. ^ f 3 4 (aaais-f 10), f 4 7 m&m^ 1 1 ) x st^ 

F5 2 (1H^J#-^12) i:I^K:4alqIt^CD]SV^ie^J^mm^*^fco Lfetfot, 
0RF-2I^ Til/rP^sp. SN - 1 0 0 90x> YM^^—^^M^ 

m&mfrMmm*nnmz^--\ i LT^z£mz.t>tiz>o orf-i^ 
8^#^*s#8?8ifBg&#7' 5. j rnmmY 2 7 9 ) ^-st-rais^m^ 

{3, ;mmMY 3 4 (IES«-*§10) . 2 (iB^JS-^12) h 

ffiPftO^IB^JtfJimSftfca*. aWSy»E?!IF4 7 (IE5Wf 1 1) 13 
Kl^l^i4£^1-I2^J&Jim£*ifrfrofco ORF-UORF-203-Kt 

^T^y^ia^j^itit'r^h. orf- i©n*^jS130rf- 2Ci£8»^6 

(ORF- 2) &tJ^©£fc^fc^£^ffil^&^3\ 7=1— 

M#g?rStt£*?-& knafrgitf u - k -raster ( or f 
-1 ) ©iasE5«msnfc. 

^©^JH^El 1 i-^-To -r^t>t>IU 1 t±x ORF-ltORF-2©ffiIS^ 
bfcEIT*fc3o E^m^^SlttORF- l©=r — K**ZiTJ t fiI*&^ El^gl© 
^SJ&ORF- 2 ©3— h*^St>"foJ#^^n^n^-ro ORF-101 
SiB^J*iS^ja©iE5US-^6tC N ORF — 1 — Kt57^ J W.WM'&WM^ 
(Dmnm-^ 2 t^1- 0 MtORF-2©mSiE5ll^iH^©iH^J#^5tz s OR 

-r^^#^?>tv2>3ns^ (orf- 2) 2av4©aie-?fc:ffli^ts*^b, ^=»— 
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3$z.t>nz>mfc? (orf-1) t^mm. n^ntco 
mmm 2 

mmm ixn*>ntz. mn&o^^> ^my^—^mm^m^m^mmm^^- 
YTztmLbtizmtt (orf-2) (Dmm^M^^^—^mm-r^tcisbiz 
. orf- 2<Dmtfe^ Y^^m^*?*— ±(DmMfc$titzms^ K>h— 

ORF-2CD5' mm<D-&*mAlstz7^X$. KpEFDA-N?:iib 
-afiEDNAs FDA-N1 (lE^JS^ 1 4 ) RXfF D A - N 2 (IE?!i# 

f is) ^EKbfeo fd a-n i\±mmm<Dmmm^5<Di&&M&m^ 1 - 1 

3©IE#l£^*f 1 5 me rO^DNAtfe^ FD A-N 2 f£IE?!J^t<Z>@E?!i# 
-*f 5 ©J&*IH?[I#-*§- 4 - 1 3©I3^J£;|Ml$&I3#J£#ir 1 5 me rO^DN 
A"£ fe&„ 

Ctl^DNASO. 2M h U^Jg^iSi®^ (pH7. 5) N 0. 3 M^-fb 
^-h 'J^A^^tf^fT*. 7 O'CT 1 Oflff^iSgL ^^T'^b^fl^ 
^DNA 'J VA-FD A-N^illfco tff,^FDA-Nli> 
lB^m©IE?y#^ 5 ©J&SIB?!l§-*f 8 - 1 3C&5SnaBI 1M h fflt&zi 
KXDhd^T-NcoI-y-l' hils SnaBI "iM h CDf <* T^T-BamHI h 

T77D^-^ofcM^^-Tife5pET2 1d C^^*- 

^frNcoI-tf-'f ht. '?)\' : 3-VU——yW( bfilC&^BainHI i^-f hT-iML 
tzo CKDYi^il. 5fef:WbfcMDNA'J>*-FDA-N$DNA7^y 

, 1 0 0 ug/ml(D7>\^i/V>*^tsLmm7l'—h±T*&ig-r2>Zl^--- 
*m&lLtzo ^K^m^^ 1 0 0/zg/ml©T>b^>'j >£^tf L*£ifeJc}g 

iu 3 7°c^m#^> mmmi&frt>7)v*v®mmi£& l o7' : 7x^ kdna 

£l!§£Lfco 7*^^^ KDNAfcSnaBI #Hb& 1 D-*>!f ;i^mf«t&£*T 
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SnaBI X'WmnSmte?'?*^ K£»JRU HC^^dF-S/^CfcaJfAWrM- 
<Dt&3MM(Dmm*ft\<\ PET2 1 d<DNcoI-BamHI-!M h^CORF - 2 ©H 
K>*»& SnaBI -tf-'-f b *"C©««***¥X*tLfc7 , 7^ S KpEFDA-N* 

^HaI o 

&Cx HJtS^J l-Cmbtltzy^Xz. KpSFDA7^5/igt3 0^--^ h© 
SnaBI T*3 7°C N - 2«HHi8fl5&* 1 %TifD— J: *>^«U 0 
RF-2<Dm2±&(Dmi&*^t!ffo2. 5kbp©SnaBI ffiKZWOi bT JSffl*S 
^bfeo £©SnaBI Wtf&fcfcaMSLfcT"^** Kp E FD A-N©SnaBI ffifo 
mtmii. DNA^-f *>3>*v h£ffl^T31*£gL ^IiJM10 9§i 
Hte^bx 1 0 0/ig/ml®7>ti/'J >£^&Li£*fe:7*l/— b±T*£*-f 3 
□ n^Mlfc, SfefcBIfifcfcib-tT^;*^ KDNAMU SnaBI $Hb& 
1%t#d— *>y;i/em&f!j£m^ 2. 5kbp©SnaBI m^-^Mmir^y^ 
FSliRlfe, Ml3i/*7=^-^r^^lc«taiiA»r)t©lRJ§©«i^^t?^s OR 
F-2#T 7 7u^— Z — hl^bft#£fi?A<*ftT^37'^* ^ K^IlRLfc. 
£-5 bTft&ftfcx pET 2 1 d©NcoI-9->T M:fe5ll*&3 K>fr60RF- 2 
©^:S* J #A^nTV>S^m^^^ 5. KfcpEFD A I 110 3 ^bfc. 
Z.o ItH^fcpEFDAI 110 3 £fflV^T*8§SBL 2 1 (DE3) ft 
(;^is3L>ltm) &JfcR*£Blbfco *#6*ifc*»BBL2 1 (DE3)/pE 
FDAI 110 3*10 OAg/mlCT^t:^ 1 ] >Z5:tF 5 mM©^*;^^ 
A^^tf 5ml©Ltgt&lwgEabT 3 7 0 CT*S^^t§«b. afiC^O. D. 6 0 

0 = 0. 8©@pgfs iS&MJgl mMiift I PTG^Dtf;ts J&*S& 
£1 5°C^bTlEt:-BfeMi:atgS*tTofco i§«»T^ i&**ft£»'fo#«b 
TSttfclHtfK ttUHftftlBlgflrtt C20mMh'J ( P H 7 . 5 ) „ 

1 OmMl&fb^l/^A. 1 OmMM* U 0. 3 MJ&{b^ h U «i? A} 1 

Milbt, pET2 1d^SgIbfc«BL2 1 (DE3)/pET 
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. ^IIBL2 1 (DE3) /pEFDAI I 1 0 3©*l&m?&#£x ^HiBL 
2 1 (DE 3) /pET 2 1 d ©&tti?«&B *1&^#^S$J 9 7j<DS* > Yft 
mmztitzo d©#^S£. K2?!iacDSB5>I#^lfc:^bfcORF-2 Asn-h-b 
^5 7 > ^y»ia^J*»^S-»$tlS^U^7'^-K©^«8 8 2 i oh£<-srr 
Stfti:, 7;i/TDft7sp. SN- 1 0 0 9 «fc *)ffiW:istitz^> 
Xfl«^r^!8i#8?g£iSi© S D S^'J7i? >J;i/T* Ky;i/SM^»JT^bfc^ 
^*^9^^-gt-r^>o ^±©£31^ *Bi®BL 2 1 (DE3) /pEFDA 
I I 1 0 3#ORF- 2#=3- K^-S^U^r^ K£383lbT^£CI £#S£SST- 

©#&T*$J^bfco 

^©*SIH, «IBL2 1 (DE3) /pEFDAIHO 3 ©MlffiM*^ £ 
. 5 2 0mU/mlOx> Kl7n-^M^f ^TO^ffi^nfeo f 

tet>*>. 0RF-2*s^-K-r^^u^r^h*i± N yzi—^mm^m^m^-mm 

t££;&U m&W(DM&^*n-3*:MmBL2 1 (DE3) /pEFDAI I I 
0 3 (DiSmm I ml $>lzmi 0 4mU©7Z2-xm^^#ilPl^PtSt4&#r^ 
ORF- 2*s=r — K-T3*U ^7*^ h*#£j^*xT^£: CI So 

^1IBL2 1 (DE3)/pET21 d ©ttlffi» £>fciu :n> 

USStf'J 3 

ORF - l&tfORF- 2©P^3 K>fr£> 1 5 i&S£T'©IE#I&:£ < — & b 
\ *©fg#l*3fc:ffillRgMfcSnaBI b#&6o rfcto-fc* m&m 2 -C«aSbfcr 
h*pEFDA-N4>©#AIH^iJ(±ORF- 1 h O R F - 2 T-dfe < IrI bT'fc 
Sfctf). ^OpEFD A-N$ ORF - 1 ©$831^ * — ©4SI^£fflV^ d 

*1\ H»J ltH^fcr^X^ KpSFDA7^5/zg§3 h© 
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SnaBI 3 2 BSMftgL 1 %TiSn-X^ Jim^m^ «fc t) U 0 

RF-l©SK±ft©««ft^tr«l3. 2kbp<DSnaBI Bfttf^m bTJAm*!! 
SLL ^©SnaBI KtM"^ 75 * 5. h* p E F D A- NOSnaBI mfcVQhmn. D 
NA7^^>3>^y hftfflV\T»tg^ «JM10 9 5MtelU 1 
0 0/ig/ml©7>^>'J Vfc^trLigi&ri/— Mt'4Wt2 3D--4I 
*Rbfc 0 

2111^2 fcl^t^LT 75** FDNAfcWSlU SnaBI #Hb&l%^*fn- 
^y;V«a*ib*ffVN. 3. 2kbpCDSnaBI tiifrlfij&t&TZ 7*5 * $ K 
bfco HC^7 ? ^^^^t:«tS»ABfM-©lSl$©fltB%fTVV ORF-l#T7 

nfcx PET 2 1 dGDNcoIlM hC^S» K>fr£>ORF- 1 <D±&&n\ 
^tltt^M777^ F^pEFDAI 103 t^bf;. 

VXm f>tlfcpEFDAI 1 0 3 5&ffl^TH»J2 ^iBI«O^^T*ORF 

TKt>?>. $f^iIBL2 1 (DE 3 ) ftlpE FDA I 1 0 3 £ffi^TJ£ 
KlsJfebfc* f#?»nfe^)iIBL2 1 (DE3)/pEFDAI103£100 
^g/ml©7>t>> U >'aV5mMO*a-flj*;VS/«>A4$tr 5 ml©Ltgife£ 
gMlbT3 7°CT-Jgh5i£#U »j£#0. D. 6 0 0 = 0. 8 ©©PTC* fttt 
JglmMh^Si^CIPTG^ax.fc^ *&giSJ&& 1 5 °C£ bt EC- 

gBL21 (DE3) /pEFDAI 10 3 6DWt±iM*^> «BL2 1 (D 

E3)/pET2i d(Dmmwx-i±%t>ti*^fr : ?&m i 075 v&nmz 

fitzo d©4HP*Bu IB*J3c©IE&J«2fc:55*bfcORF- 1 #3- h*lflS7 
= y^lE^Jfre>lt^£*x&#U^r?- K©^19 4 9 1 0 £ <fc <— libs *8§ 
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SB L 2 1 ( D E 3 ) /pEFDAI 1 0 3^0RF- K"f StfO^T' 

*HiBL2 1 (DE3)/pEFDAIl 0 3 (DmmWLfr £ 3 5 
. 8mU/ml©x> KS^zi-^W^^II^jSIStt^lftW^nfc.- "T^to 
*k 0 R F — 1 #=J- KtS^'J^f Ktt7n— ^atttdW^tt^jlPtStt** 
U *»«fifSj|o^IIBL2 1 (DE3)/pEFDAI103Oig 
iIlml*C> £)7. 2 mU©73-^SHI§*^»HtS*t* OR F 
- 1 $3-KtS*'J^7*f ftT i^fc o 

— A11BL2 1 (DE3) /pET21 d CD^m^ h it, 3i> 

(1) 73<^)¥PlI©4II^fc577!l?;^rU7Asp. SA- 
0 0 8 2 ( FERM BP-5402 ) — * 0.25%, h > 1 . 

0%. 4«rAx«ac (s;*^y h y— a») p 

H8.0 5 0 OmlSMUilLfc (1 2 0°C N 2 0^) 2D 

y h;i/CD£^7 7 7>3tlgibx 2 5°C-C2 3B#ltai»bfco JfcHJ&T&x t&« 
»«JS'^«Utift4i^ ^(D^MCOm^l OmlOitBW C5 Om 

m h v^mmmmm (ph 8. ok ioomM ^u>vTK>mmm (ed 

TA) D lmlOiHJ^fil:^)lb&2 Omg/ml©'jyf- 

A$g*&sarau *»±-e3o^ii«atfc. &^t% iomi©7DH7- 

HfK«f«[ Clmg/ml7Dr^t-lfKs 5 OmM h iJXttBttitt (pH 8 
.0). lOOmMEDTA. 1 % S D S ) &«2iD Lfc&x 5 0 °C*C 2 BSfSG&ffi 
Lfco ^©^iStMU »'«FCDTEII«r* C 1 0 mM h U XjftSttffrtt (pH 
8.0). ImM EDTAD sain? ^ y -;i/&2in;L-?: lKFffiia^Ctt^U 1 
0 0 0 0 rpmT-2 O^I5a^Lfct±l$ilRbfco :©±I^ «S©TE 
iSgffir«fiS*0 7 — ;i//^dd*;i/A l : l ^inx-ta^^ti^u. 100 0 
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0 r pmT-2 0 ^P^h Lfcl£±Jf L£o S^7x;-J^nD^A 

tttii^^-^ofets TkJIJzO.lM .fcolcJ&fb^- h U «7A£Jin;L<*e>C 

2fgfi©^^^— ;i/£jDn;LTDNA£Wffi&^:tf^;*#T-#£&ofc^ 8 0% 
m^y-^T-U >^ltg<a^lfco i©y;ADNA^2 0ml©2 0 // g 

/mi<DV#* # u7-*A&mm\sizT Emmm*£.&M2-&* 3 7°c-e5i$ 

©gL 5fei:IsJ^llwbT3i^y— ;i/«mDNAH]iRL. 5 m 1 ©T E^©Mtc:^ 

(2) H«i0fl4- ( 1) tllbfc^^ADNA 0:x^y h© 
®JRl^*Sau3AI h 3 7 °CT" 1 % 4 0 ©Htfg'fc LfiS^* 7 * y —)\,/>7 D 
D^;WAJSmb±S^H]iRbfco ±Itl/l 0S$©3Mft»7- h U ^A7jciS 
r£ (pH5.0) ^^^2. 5^^©Ji^y— ;i/*in^.TDNA«:?*^5:^^-> 

tc^ti-ftM®)*, i . 2 5 - 5M h ->A!&je«DiEjaa^ffiK:«fc dim x 
^iH&fcz&v^ 10-2 o kbp©-y-^x*^trii^^^^^^— ;vtt«K:-«t 

DDNASiURbfco ff hMzfJ ADNASB##fl?*fc) O^^gk^^xi^ 
1±^^A^^;i/— BamHlT'-AO. 6/zgi:?g^ SiMIDNA^^ >7* 

;i/ h*3r\y h&ffl^T^ A^77- i?t^>y^- S^^&fxV^ 7 7^^r'J -7 
Asp. SA-008 20y;ADNA7-f77 'J-^^Slf:. 

(3) #^J5CD<t9tttf e>nfc77#;^r'J'7Asp. SA-008 
2©li73'f^>«^W^12 0 Opmo 2 OmMJKKTk^T 
>^-^AT'¥^bbfc^ffl©*^A (77-7>hrV;Vf0^7A PC 
3.2/10, 7 7.;i/"?5/7tt») C77 , 7'f^ EHMiTefciBU 

&Lfco ^m^^^^X/NM K»jy>10jttl, 4 - tf 

=. ;vk< ; 5? > 2 At 1, h 'J-N-7f;i/7tX7>f >2/zK ?X 1 0 >u lOAo 

f^Mf lfct> 9 5 °CT* l 0 »nsjfe$-a:T tr 'J s;;i/:t^;Wb bfco S/fo*l7 
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mbtitcvvit^^T-Mbgntzy^j y>frM&m?>^?M*. 4 o^i 

(D8Mmm^t5 1 OmM h'JXMW (pH9.0) , 90/ilOlOm 
Mh'J»W (pH9.0) &tF0.5pmo lCDT^D^^- 
5r7>-~tfl (^?M*tSO £;t)D;U 3 O'CT-^ti'fbbs f§£ftfc$HM»£^ 

Mbfco ^Afci, /zRPC C2/C18 SC2.1/10 (77*T*/rt 
S£) 1 0 O/i 1/mi n©mJiT-ff ofc» SSfflfeJU bT 0.1 

2% h 7;i/3j-n|f»7KJS«[ (i&ffi?#A) *«fcif 0 . 1 % h 'J7Mn^i^ 

7^ U 8 0#^T*i§£MBCDf!|-£r£ 5 5 %lzt.T'&tf Sja^JK^iE^t-T^ 
ffiU ^m?^BCDfiJ^*s2 7%J^±T*^m^tbi>b:~^i:bT^mH^L 2 7. 
L3 1. 33<fctfL 3 6^£f§fco ^g|©<t <^>tP^fe^m?*B©i!l^* J 

1 7~2 7%<Dmfr*m®x, mmv, ^cHPLCi/^fACiJoiv $sai'< 

* — 8 7 ^fig EMBODY* 15%iP?>4 0 %££T'&t:f 
ECT^HJUs ^mSi^LR8s LR9. LR14. & .fctf L R 1 6 3F£f#fco 

2 7 16). L 3 6 (IE9»J#-5 17). L R 9 (iB5U*^ 1 8 ) . L 
R14 (IE?U#-^19K i5J;t>*LR16 (E8I#^2 0) &SfcS£bfco 

(4) 0SJIS09 4- (1) T*BMbfc^yADNA2.4/zg£0IE&@^EcoRK 
HindllK MunK Spel, XbaI N *5«fctf Sau3AI§ 3 0 y l> 3 7 °CX- 3 

0lRbfco iOM^O.S/zg^ EcoRI:fcJ;T^ MimI#Hb^£&EcoRI*-fe 
y K HindIII*N<b^fcl±HindIII:fr-fey K SpeI43 «fct^XbaI^{b^l3{iXbaI*-b 
*K £ J;l>-Sau3AI^t:^l3USau3AI*-fe^ h v h DN Afct^-fft*^ 

iBifittS) §20ng (Sau3AI*-fe >yhli2 0 0ng) tm&'&, ^ffimiMV 

HJlRbT 1 0 ul l©7jcC&fi?U y hDNASffl^fcPCR^CllSDNA 
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mmm4- (3) T-^ufc^^^y^iE^LRi a (ia#i#-fi9 

) (Di~6<D7$.;mmmfi>t> pL14F17 (E3&J#^2 1 K 3~ 1 

IB^Jfr "=> PL14F26 (IH^J#-^ 2 2 ) ©$g-&* U 3* ^ u tf^ K £ ^ft^ftT 5. ^ 

^@E?U £ IS! b IpI £ td^fft b fco 

*CISbf;iSDNA#UL h^^fY-C 1 (SIM) 2 

Op mo 1 N M^Urf^^U^-^KpLHFl? (lE^J#-^2 1) lOOpmol. 
&&Vmm7k*lNz.T 2 2 pl 1 i:U 9 4°CT* 1 0 ^M^tf? bfco 

1 o/zi©i 0{%mmEx*vPMi®mmwm (^mmtwi) . i6/zi© 1. 

2 5mMdNTPi^ 2 . 5 y Y <D# ts=p E x # y ^ (Takara E 

DNA Thermal Cycler 480. ^iSSSttSD fc£*iifiKJfcfc:«bfc. PCRKJfofcfc 
. 9 4°CT0.5 fim<D'£.'&. 4 5*C"C2^H©7=-U>^ 7 2°CT*3#PeS 

iE£@7kT 1 0^#^bfc 1®B©P 9 4°CT' 1 0#P»f& 

t^bfe4)©^DNAi: bt 2lE]g©P CRS^fTofco -T&fr^ 1 
OAtlOMIlfclllllOP CR« h77^fT-C2 (SvSMtt 

SO 2 0 pm o 1. U if* * K pL14F26 (E5!I*^- 2 2) 1 0 0 p 

mo 1. 1 0^101 Of%mi&'Ex*y?MmmmWl&. 16^101.25 m 
MdNTP m^WL, 2 . y hCDfii^Exf v?, 25 cfcU f afiKzk£flO*.T 

loo^ihu ^mc^*^:^ ;i/£Mbfco 9 4 °ct o. 

5#B8©&i£x 5 5°C-r*2^P^CDT--'; 7 2^T!3#IB©'&J&RJfc©-fr 

felql^Cx ^n?n©RMC^lt*t y h 7"^ -Y V— C 2 CD<^$> & V>(i?g-a 
3|-iJ =T7 ^ U^-^- K pL14F26©^©S/fof&Co^T$P CR&/fo£*TlV ^T"^ 
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^1*%\tWm^v?7^> K* s f£<s 1*©^> h*#&<i#|i§£ftT^;fcMunIfg 
fttl-EcoRIft-fey b©2IUgP CRSii5»^^0. 7 kbpC^V KSatHilt 
SiLfco C©DNABtM-^pT 7 T-^^^— (pT7blue T-Vector. y 

Mj;x>ttSD £ig-£rb, DNA7-f^- 2/a>^f«y h £ffl^T3£*£m. -*J»B 
JM1 0 9*JBIWk»U lOO/ig/ml07>ti/'JX 0.0 0 4 %£>X 
-Ga IJ&tf 1 mM© I P T GS^fr LtSffc:^ — h±T*£W-T S fife 3 n^— 
£it*Rbfco «-^H«5«li*:* 1 0 0/zg/ml©7>^>U >£^tf L*&tfe£}g 
lib, 3 7-C»Si&«^ 'J ilSl: J; D 7*7 ^ U' D N A 

*H«U SWO . 7 kbp©n> K##A<ac*lfc:7^;*^ h*§I^LpT7-M 
unt^LL iOpT 7-MunCD#AME^J^> ? 5 r ^-^-^^CJ: DftgRSI. 
##t£?t^£:£:;i^ 2lsli©P CRRjfcfcfflV^fc pL14F26Ql£?iJl3^l>-TS&# 
7^>>KBBB!LR 1 4 (K*J«1 9) ©1 2#IWB©7^>'IIE?J4=i-l J 
t5W ! Iffi^?nfc, £££T^£&giJ#T^y^IB?IJL2 7 (@a^j#-^i6 

pL14F26fr£EcoRI:fr-fey h 4KZ>aL*gjfe*-eOE5U*gB9!I#-^ 2 3£^bfco 

(5) HWJ4- ( 1) -CalMbfc^y ADNA 2 0 /z g-To£$iJ|&g£iSBaiiiH 
K EcoRk HindllK Pstl> SacU SalK Sphk Xbal£- 1 0 0^.-y hT- 

3 7 °CT- 4 B^YpHbgL 7iy-;i//^DD*MatUlfco ffifcVB**-* 
y — ;i/«fcIB£ <fc D taliR U #1 0 /tg§$ £>£PIbfTOB#5ft5 o^y 
3 7 °CT' 1 6 RS|g|$gfl5&. 7xy-;i//^DD^AittlU x.?S—)V&mz 

fSJti0!l4- (4) T'tt^^fcpT 7-Mun^4>agS^^^-S5t5© 
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BamHIiS .fclFSphlT-^Hb U MM? 2>® 0 .7kbp®7n-f VSfrm&^&fc* 

h (BcaBEST Labeling Kit, ^M3£*t®0 *m^X 32 PT-tMU A^f7'J^ 
-if— i/aVCDrn— 7DNAMlfc. 

±I3fii§£bfc:7^ 6 xSSC. 1%SDS, 

Jff^DNA, 5 Xyty^JVy^tsmm*, 6 5 °CT 1 B3Hffl7'l> /W ^ U *V -tf 

£flD£s 6 0°CT— Bfc;W rU^-fHf— ^a>^ofco /N'T S/a 

>js*7£l if 6xsscffiigt*iom 2 xs sc. 0.1% sds*^ 

fi-C 1 0 0.2XSSC. 0.1%SDS 5 #18. £ £ 0 . 2 x 

SSC N 0.1% SD S^4 5°CT- 3 O^TOc^U 5&#ft7jC#£R&l^^ ^ 

B AS 2 0 0 0-f VTI-^J if— fclT&ttJbfco 

^cD3g^. BamHK Sall:fecfctf SphK Sall^Hb^T- 2 3 kb pJiU:©#g£ 1 
*s EcoRI^b^JT*^J8i5«t^3 kbp®fit(:2^ HindIII^'fb^lT*^J 1 1*5 
J:^4 kbpCDfitg(3 2* N PstI $Hb^T*$) 1 2 ££7^2 . 5 k b pCD&KC 2 
# N SaclM^JT*^ 1 0*5^1^9 . 5 kb p©^gtc 2*. Xbal $lHb4*rC*&6k 
bpOttflBfc: l#©*ft^*i:rn— :7£3£</W rU^XtS^V K*KK>fc 
o d©d£fr£>x 77^f'J^sp. S A-0 0 8 2©yy ADNAiC 

(6) nUm*- (2) «Lt77Wr'J^Asp. SA-0 0 8 2 
©yyADNA7^f77 U— 7>e>7=M ^V^JSBMKjftfc^S^tf^n — 
J ?^V*.y (Novagene) #CD5? A^:7;i/— X* — W&WRfc&fe^ X. ~7=i — >7 
;W 7"'J -t?— >a >SsC«fc D*^7 U— ->^bfco 

g*?\ 77-^7>f77>;-^^IIER1 647C^^ 8.5 c 

mCDLtgifer^— h 5«Ct3, l^^fc y)®3 0 0^©^-^ &7T£l&<*-tf7c 0 7" 
U— hCrv^*AttS4*>f n>B|/W3tf> KN + *«S3 0MIi^t7 7- 
^fc^blfcofco d<0"^-f d>JK*0. 5MzK»-fb^-h U«>Ax 1 . 5 Mi&<b^ h 
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U <7A©igr#4>T*5#Hg^t£b. &ivr% 0.5M hU7«S»fftt ( pH7. 

o) s 3um L <t±h')^^(Dmm^5^m^mmmh, 2xssct'j^i 

4 - (5) ©U"lf >^-f 7 »J ^-B-S/ a ^fcHC^ttt?/^ ^ -K-^ s 

>. tftm*ffofc*s^ 3 6ii©^^^>f ^m^fent. tg©?* 

y /ml©T>K^U>*^ttLJ§ifet:gEau 3 7'CC»«»*b*:»il** k 6» 
7;^USISC<t^7^^ KDNA&8l»Lfco i©^^^ KDNAfcffl 
VNT> WIIJM10 9 (^M5£*t$0 SJ£JME»U f§*>txfc=&*n->©:3 
% 1 0 0//g/ml©T>^^>U >£^£rLi&Jfefc:J&aU 3 7-C"C»* 

£ftfc=g-^n — >©7*^;*S; K^^ti pSFLAK 5. 10. IK 12, 13. 15, 1 
7. 43J:t>*pSFLA18h^Sbfeo 
^^U'^ftl^ f&JI&BlfliKpnl. Sad. *5 <fct>*XbaI£5i^ fcffi^to 

>3>£fri>. «-»xWfH-©«"JIR»*ttiiasf^fi)GbT»«fbfco ^©*sm 

X©;^> K#mf&^m£ft£i:£&£. Sad #Hbtc:<fc *) P T 7 -Mu n©^ 0 . 
7kbpllAlfM-tA^7'J^XtSA'> h*#2;fc£&£pSFLAl. 10. 12. 15 
. ^.fctfpSFLAlS©^. i^ai3KpnI^b(c<t>3pT7-Mun©^j0.7kbp 
JPAWffrfc^N-f 7'J ^Xt5^> b*#2:£h&3pSFLA5. IK 13. &J;t>*pSFL 
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hl7<Dm<D2^\zy)V—7-frtf£nZZh&Wt>iPhlter>tz 0 ££>C pSFLA5 x p 
SFLAKk £J;t>* pSFLA17©3o©T^*3- KttXbaltgfllt: J: D 6 k b p©»rit 

zi&m-rzzLiiifimbfrtte*). mnm4- (5) ©ihfww ^ij^'h?-^ 

3>-^^m^tlfe^J6 kb p©XbaI#rfb$l©/N*> Kli2*OM> 
T^£Cl£:#^£*U 77^f'J>)Asp. S A- 0 0 8 2©4V ADN 

o 

?;tW-/(577^^ K^^pSFLAlOiJctt^pSFLAlT^M^^ e>t3#A»f 
ft(DMffi%ft-ofco -rtnt>%. Zti<o7^X^ K$)3;Ug£XbaI#HbU W&* 
S^6kbp®iM-*atlilItfco CltL^Xbal^rM-^^n^ti^P^A^^- 
— T'ifc* PHSG399 ©XbaI#Hb$J ilig-tfx DNA 

7-f^3>^yh (£S3&*t*D *«^*C«IS^ *1SJM10 9^R 
SS&bs 3 0Mg/mlO7P7A7i-3-;k 0.0 0 4 %©X-Gal. 
£ <fc IT 1 mM © I P T G £ ^tf L JgflfeT* U - h ±T*£W "T & 6 & ^ n =— 
bfco &mnm&fc* 3 O/zg/ml0^D7A7i^3-MttfLtgil:i 

„ pSFLAlO &i&©^6 kb pDNA^i'^- D N A£tt LT ^n^ft3M# £ 
J$A£*lfcpH 10X6 - 143«tt>*pH 1 0X6 - 2&fttz 0 PSFLA 
17ffi#©Jfc6 kbpDNA##A&*xfcpH 1 7 X 6 - 7 i5«fct>*p H 1 7X6- 
pH 1 0X6- l&mA£titi*mm JM- 1 0 9£M£s Escheric 
hia coli JM109/pH10X6-l fc^£*u ffifgjg|g®X|£&^£ifrX#Xig&ir 
WSSBffc^fifcl 0^2^ 2 4R£H FERM P - 1 6 6 5 9 h LT^KgtU 
illP^-rf^^^^^^^^^M BP- 6 3 4 1 
(HPR*iE©»«»*B : ¥J?U 0^5^ 6B) i: LtilfK^nt^^o P 
H 1 7X6-7tfiA^^IlJM - 1 0 9^(±> Escherichia coli JM109 

/ p hi7X6-7 tm^ti. mmmm*ttmRte&&ttttmiim&ffiiz¥f&i 

0^2324BJ:t) FERM P - 1 6 6 6 0 h bT^§E£*U BUiail^0ll^ 
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xjB^«r^^X^xaitig«rBF^'.3rt: FERM BP- 6 3 4 2 (fflpg^lt©^ 
mm&H : 0*£5J3 6 B) i: bta^fE&ftT l>£o 7^ * 5. K 

>?mzn^Ti;T**ismiz&^Tmv<mL&%im*Mffiistctz?>, psflai 

0 Efi5fc©^6 kbp<DDNAI8T>tfr£ 2 0 9 4M F>£^tf) ©8fc# 

PSFLA17 fi*©^6kbp©DNAlr^6 2 11 (»lt3 K 

T^y^iH?iJft'tC^J£^J4- (3) T-&£bfc^#T^ra2?iJh#mC^*a 
|BH4 £ ^ T 3U^#J1. £B £ ftfc o 
pSFLA10d3ifc©a?c^ D^f dlA, pSFLA176^CDi7B^m D^f dlBt 

^©S^m^SI3SVEI4 t^-To Tr&fc>*>l2J3fipSFLA10 ft© f d 1 AO&W 
*7F?mT'& tK El 4 fcfcpSFLAlO ftof d 1 B(DGlW.$:^TW-Z:&2>o 0 3*© 
IU^W&f d 1A©3- h*^iC&rat£^*^*wU Ej4*©JtlV^EP& 
f dlB©3- K^&tfft^fc^ft^ti^-fo 

f dlAtf^- K-T^T^ y^ia^J4'lc:(i. H»iJ4- (3) t«U^73 

>ry>^«?^m^T^y^ia?ijL 3 6 (ib^#-^i 7) &£vlr i 4 (ib?«j 
sti9) t-m-r zmmtK &ti, ®fr7 k smmwL 2 7 (i2#j#^i6) 

. LR9 (lH?!i#^18) i5ct^LR16 (12^JS^ 2 0 ) h#SC*B[5tt4©iS 

Ul23WJll^£ftfco ^»J4- (3) T"LR8 ^ffr&^tifc^^- 

AoTl>fc££#HJ£frh&^#:o ^*i^ft©IE?iJ£LR8- 1 (IE3«-^2 4 
) ^cfctfLR 8 - 2 dBfll« 2 5) iiifc&Lfco :©J:^fd 1 A#n— h* 

t§7^ ./waaia:* fosm- (3) <d?zu tr>ftmmm&&7K smtm 
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;tic^ 77^7'J^Asp. SA-0 0 8 2©7D'fy>«^^i 
M#JC=1— \e UTl^ tmTLbtlZo 

f d ib#=j— Y?2>m;mmm*K:<h. yzi^v>^mmm^T 

= y^lE^iJLR14 1 9 ) %>&TfLR 8 - 1 (1B^J#^ 2 4 ) h— St 

TSIBW. ^T^y^iS^JL2 7 (ia^JS-^16)s LR16 (IB#I 

#f2 0), i3J;T5LR 8 - 2 (lB^JS-^25) fcffil^ttO^IEaJtfll^fcS 

ntzv, m&T$;mmmi*3 6 (ie^js^i 7) *«t^LR9 (ie^js-^is 

) {3HV^^i|5H4^^t-iE^J(±mv^^^n^7!Pofco LfrU f dlAtf dlB 

avNffl^nis^-ra^ (f d ib) <D±m&mmifi&%.&tiiz.o f d i Aom. 
mmn^mnm.<omn^i f d i A#:n — K-r^T^y^K^j&iH^i^© 
ia*ij#^§ 3 c^to ii: f d i B<Dmmwim*m&m<Dm&m^ f d i b 

(f dlA) & (D&fc^lzm&Z^lss 73-7,I^t^i 

f dlB) ##8t, MM^tifeo 

fiJtetfg 5 . 

t>n^I^ (f dlA) ©H^^^^^-^a^bfeo 

4 Ttf^nfc^*^ KpH10X6-llt pSFLAlO ffl^feCO^} 6 k b 
pOXbal mft~&f d 1 A&fe^&t>*^*-±©lac^n^— * — £ft*H^-5 
faSClHtA^nT^fco ^OpH 10X6-1 ^fd 1 Ail^^^^SacI-e^ 
<bU £££f d 1 A?tfK^<D^=i K>©&m£2D6BspHI T*#Hbm. 1 %T 
7^D-^^;i/«m»^ct D#8£U f d lAON«TO3-Kt5l«)4 0 
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ObpCDNABifr^Oaibtimillbfe. 

^CIKLfcfd 1 A©N5fc^J$£^-Kt-&&)4 0 0 b p ©BspHI-SacI®rJt 
£*fAU 77^n*pEFLA10-N«bfco 

KpHl 0X6- l£HindIII ffiifrt 2> d £ £ «t t) f d 1 Ait 
^1*1^*5 «fc Z>*^^^— da*©HindIII b^^b. f d 1 AMte*<Dl&± 
zi Yy^tsC^mM^— h*fS^2 kbpODNABfrtf-fc^DfcBbT&m 
MUbfco CCD^fM-^^^^b/tT-^X^ h'pEFLAl 0-N©HindIII ^ 
fcyitmmv. f d 1 A?lfi^^^-r^>^lpJ^2 kbp(DHindIII Hfrtf- 
&m X£tltz77X^ h*£MiRL£o uHTH^tifex pET 2 1 d©NcoIit 
-Y Md&3gl#i=i K>fr£ f d 1 A^ftyWA^ft-Cl^^SI:^;* 5. K&P 
EFLA 1 0 £ifr£bfco 

;^UH?)tlfcpEFLA 1 O^^T^IIBL 2 1 (DE3)tt (^^ 
Vx-yftM) SMSibfco H?)Jlfc^iIBL2 1 (DE3) /pEFLA 

1 0£1 0 0 jut.g/ml(DT>¥i'i) >Z<£tS 5ml©LigifeClglibT 3 7 e C 
T*S£-5*S»Us ?§Jg#O.D. 6 0 0 = 0 . 8 O^PgT-. ^itJS 1 mMi:*5 J; 

■5iciPTG^An^fc^ 1 5°chbT£££-[ftigh-5iS§i£fi : o 

to *&ay§T^> t%mm*T&>bfrM\,Tmfo*m:&b, mm^mmmm C2 0m 

M'J h U ^AJfcgffi^ (pH7 . 0) x 0. 3M h 'J ^A} 0.5ml 

ttmtXsTs pET2 1dt«giL^HBL2 1 (DE3)/pET 

2 1 dtco^Tl^£|5lb^tT-i£#£mv ^IIlM^^^illlt^ii 

-xmmmfcWL*. s d s * y v 5. h*y;vmm»T*^«f b^^m 

, ^ilBL 2 1 (DE3) /pEFLAl 0©^r^4»(3, «BL 2 1 ( 
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DE3) /pET2 1 d<Dm&WL t Pfcl£Bt>tlte^'fr*mm 7 . 675<D^> K# 

zTzsmmmfrbmnztizKv^rF&fr^r&i 5,74 oh£<-gt-r 

5 0 U±<D&oiz, «SBL2 1 (DE3) /pEFLAl 0#f dlAtfn 

^CD?^ ^ISBL2 1 (DE3) /pEFLAl 0 ©Jiffir^©:? =3 j ? 
>frMmm&2, 3 0 0mU/mltfeS;i:»^fco tfet)^ f d 1 A 

^HB L 2 1 (DE3) /pEFLAl 0 ©i£SI?& 1 m 1 *lzm 2 3 OmUO 
7n-XffiSE^^^^rSft*^-rs f d 1 A#n- KTS^'J b**^ 

— «BL2 1 (DE 3) /pET21 d©ttlffi*#fr£>&s 73>f ^> 

frMi%m±± < t&m£ n^*^ fee 

UltetfiJ 6 . 

£©f d 1 BitlS^©^^^ K>©#:S£&BspHI ©SS!$IE?iJ £ #x 

©±^©I5^J©i£l i T*^Mb£^tt££#K ^ii:bTffiv>fe^:M® JM 1 0 
9^e>H]iRbfe7-^^ 5: K&iSigBspHI tM{B**iPofc 0 ^dtr. PCRSfe 
£^T^it®LfcDNABJTtt-£^T^m£^ofco 

H5fe^J4f^^tife^*7X^ KpH 1 7X6 -7ii. pSFLA17 fi*©^6kb 
p©XbaI BftJt#f d 1 Bm&^RXf^? ?—±<Dl&c7u^— * — £|5jC|£o£C 
ffltA£ftT^fco ST. PHI 7X6-7£f d 1 BStfc^ t>*^* *~ 
^©Kpnl+M h-C^Om^. -kfry^-Cf— i/3 5. h* p H 17X6 
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-7K§i$bfc. C©pH17X6-7K^li:b^ f dlB©3-h^ 
iJ:H±a©fiIt^ f d lBhl§IClR]#©^DNAr^^^-l 7X6F 
4 mn^2 6) ££1^^* — C7-- U V^Rjffc&M 1 3 7*7^7^4 
(^JSttSS) ©ffiTfPCRSJteSfrofco PCRRjfoUu »&0<J4- (4) i: 
EI«©KJS?jmfifc*K 9 4°C-eO. 5#lffl©gi4* 5 5 °CT* 0 . 5 ^©r^'f ^ 
U>^. 7 2°CT* 1 #H©^fifcKJi&©1M *;i/&2 *;WrV^ § 

Ailti^ it«bfcJW 1 kbpODNAWfM-Sai^^— ^ttiat:«t t)I3iRbfco 
C©BrM"Sf d lB?te^©^$&=i K>©<ftSC&SBspHI KfKttrt 
CfeaMfll^-f h"C«IWfbfcSfe. 3%Tifo— U f 
d 1B©N**IMH«*3— F"ra»4 5 0 b p©BspHI-Mf lIBfrtf-£«J t) tB bTtt 

2 1 d£. Ncol h n— -l/W J h |*|tZ&3BainHI-tM bT*«Jf0T 

JfetiSSlLfcfcl lB©N5lt«fS^3-Kt^4 5 0 b p©BspHI-Mf II 

&tz N 7-77U*pH17X6-74f d 1 B«fc^I*]Sl5Cfc3NspV-*t^ h & 
iVf d 1 B^-IS^T^tcfc&EcoRI t-f MI«U f dlBJIfe?©H±^ 
K>*^trC*SSI«*a*3— K-TS^J2 kb p©NspV-EcoRI»rtf-£tD !) ffi bT& 
fflttR bfco £©Wr#-&$fcfc:«MiSL;fc7 , 5** HpEFLAl 7— N ©NspV-Eco 
RlfgtzJUtAbfco bT*f e>ftfc. pET 2 1 d©NcoI1M hC^Si^ h* 
>fr£f dlB©£S#JiA£ftT^3Sgm:^*S. h'SpEFLAl 7h^ 

bfco 

C?bTt#*>*lfcpEFLAl 7&m>T2Sffi0l3fcl^«©2fiSref d 1B# 

lf^iIBL2 1 (DE3) ^pEFLA17^t^fIfe 
ILL mbtittmmBL 2 1 (DE3)/pEFLA17£10 O/zg/m 
l©T>ei/'J >%^tr 5ml©L*Sifefcig»LT 3 7 °C-t-^ 5*g«b> 
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#O.D.6 0 0 = 0.8 <D&m-C. HilKlmMiifeSiaCIPTGSMfc 

iBL 2 1 (DE3)/pEFLA 1 7 *flI®B L 2 1 (DE 3 

) /pET2 1 dcDt#i*t:lil?,ti^l^?I^ 7 . 7 73©M> K#g|£l£ 
ftfco -£D^ili, iB50a©iE5iJ#-^4fc:^bfcf d 1 B#:n- b* U#£T 5. 
yM^'J^^gt^^tvS^U^r^ K©«-?*7 6 , 9 2 9 <— gtbs *fli 
IBL21 (DE3)/pEFLA17#fd lBt^-b'tS^'J^f h'^ 

sggi b x v ^ 3 i t nfimmx § o 

o 

^©*SJg> «IBL2 1 (DE3)/pEFLAl 7 4 8 OmU 

/ml©73-f^^«Pffitt*«ftlll$jxfc, f fdlBtfn-Kn* 

IBL 2 1 (DE 3) /pEFLA 1 7 ©*M*8t 1 m 1 *fcfcJ 4 8mU©73- 

— XJPSBL2 1 (DE3) /pET 2 1 dOi»?>lt 73^^> 
7 . 

-T&fc>*K SO/zlClOOmMcD'J^il?! (pH7. 5)> 5 0//l©2 

*g-£rr££s 10/zl ©H»iJ5 &S^tt3SllMBI6-ef&e>ft;fc7:3 — ^m^rn^ 
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!$j£##Tbfco HPL CO^ftfcfcTfat-fefcofco 
*7A:Shodex SB802. 5 (BgfnSXttK) 
#7AiS& : 2 5°C 

: 5 mMGDT ^<b^" h'J"7A £^tf 5 0 mMOlftt h »J £ AtK^ 
Il:lml/^ 

l&m^ : ^MjS^f^m^i (Shodex RI-71 BgfnSXfrSD 
TH3©^fl£^tlfthbT<£fflb£o Tf3©5£ C I 3 ~ CIV) <Z>^«& 

a©7k^5bnx.s ioo°c, 3b$FiWiu zmizx btemmzmtzo mmm&WL 

igjg£4 0 OmMGDJMs:*- h »J ^ A h P b Id b£^L 5 %©-b^;i/t: U V- 

Rg^3$M§ 1 0 77) (T^^>ttS^) C J; Dfl&ig&lF 

^'^bt)m^^=iVS^^3i^^>$^fco JR¥14. 

mz5%<DWLM%kX^*^y-=i'i r>m&6 OOmU, 1 0 OmMO'J > 
(pH8. 0) 7 5 0mU4 MOi&ib-f h'J^Al 5 Omlhl 7 5 
0 mU/m 1 ©#%f^J 5 Ei® 7 □ y V^iilii 3 . 4 3ml^U 
2 5°CT- 1 4 4B$F E gSJS£-frfco X3 5 0 0©^M*ffl^T 

jStfrU ^13 5 0 0WT©iB«'%*«>feo ZLOmft*-*-* PUTis?* If— 

-*77D-XFF*7A (4 cm x 25 cm) n v h ^ 
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nvh^77^f-{:<t!3 9o0l^ (a) ~ (i) £lDtf§U (a) . 

(b) > (c)»V(f) I^SSWC^fflbto 

. (a) . (b) . (c). (f ) mftiz-D^xn&izQ£^xm&m#f*iT 

v> s (a) Hi^^TSB^ CI} s (b) Sj^TIB^; COO x ( c ) ltfH) J T§3 

a cnn N (f ) m^-^tibs; cm <D4t&®)x$>z>m%mm<Do x., &mfr* 

^7 j—lZ&tt2>&M'fr(D7 ; 7>7i/3>±>^—l±. (a) : 4 2-4 3 (b) 
: 8 4 — 9 1 (c) : 5 1-5 2 (f ) : 6 2-6 3tfcofco 




o 




o=s=o 
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OH 
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cm 



o 

o=s=o 
I 

OH 
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j;t>- cnn mii«i6-ci§e)nfc7 3— ^wEK^^n^tstt 

**-r*#y^^K*ffl^fc»^©fijte^j*4to«±±E en . cm . *5«t.t>* 
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ib m m 

m&i(D&£ : 814 

m<Dm. : -2MB 
hsl*o5>— : MM* 
m&XDum : ^7*- h* 

: 

Met Lys He Arg Asn Val Cys Arg Ser Ala Val Leu Leu Gly Leu 
15 10 15 

Met Ser Leu Asn Thr Tyr Ala Glu Thr Lys Ala Asp Trp Met Gin 

20 25 30 

Gly Asn Trp Gly He Ser Tyr Arg He Pro Gly Gly Asp He Asn 

35 40 45 

Tyr Ser Gly Ser His Val Ala Glu Tyr Asn Val Arg Ala Ala Val 

50 55 60 

Glu Gin He Ser Ala He Pro Gly Leu Lys Trp Val Gin lie Asn 

65 70 75 

Leu Thr Asn Gly Ala Ser Gly Asp Arg Phe He Val Pro Val Thr 

80 85 90 

Glu Val Glu Ala He Asn Pro Leu Ser Ala Pro Asn Ser He Asn 

95 100 105 

Asp Leu Tyr Asp Pro Thr Leu Pro Gly Arg Asp Leu Phe Glu Gin 

110 115 120 

Leu Ala Leu Ala Phe Lys Ala Lys Gly He Arg Val Val Ala Tyr 

125 130 135 

He Ala Thr Gin Gly Pro Gly Met Leu Lys His Gly Ala Glu Asn 

140 145 150 

66 



WO 99/11797 PCT/JP98/02310 



Ser Met Asp Glu Asp Asp Ser He Thr Asp Cys Lys Ser Ser Lys 
155 160 165 

Pro Leu Val Thr Asp Leu Asp Thr Gin Val Tyr Cys Ser Ala Asn 
170 175 180 

Met Asn Arg Trp Arg Asp Tyr Val Leu Glu Gin Tyr Pro Ser Thr 
185 190 195 

Ser Leu Tyr Arg Ser Phe Glu Leu Ala Met Val Asn He Val Glu 
200 205 210 

Thr Leu Ser Leu Arg Tyr Gly Ser Thr He Asp Gly Trp Trp Phe 
215 220 225 

Asp His Ser Gly Phe Gly Asp Ser Glu Leu Leu His Ala Ala Ala 
230 235 240 

Leu Ala Gly Asn Asn Asp Ala Ala Val Ala Phe Asn Glu Gly Asp 
245 250 255 

Lys Val Pro Leu Val Asn Asn Pro Glu Thr Leu Asp Asp Tyr Thr 
260 265 270 

Phe Gly His Pro Thr Pro He Gly Ser Glu Val Ser Ser Asp Asp 
275 280 285 

Lys Asn Leu Pro Met Leu Thr Ser He Glu Ala Thr Leu Asp Gly 
290 295 300 

He Leu Thr Gly Ser Gly Asp Asp Val Gly Ser Val Gly His Met 
305 310 315 

Phe Met Pro Leu Gin Glu Ser Trp Asn Gly Gly Thr Val Val Phe 
320 325 330 

Ser Glu Ala Lys Gly Ser Asp Trp Leu Asn Arg Ala Leu Lys Ala 
335 340 345 

Gly Gly Ala Phe Thr Trp Ala Leu Ser Gin Asp Ser Asn Asp Glu 
350 355 360 
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Leu Gly Gly Gly Gly Ala Arg Leu He Ser Glu Pro Gin Val Lys 
365 370 375 

Met Leu Glu Arg Met Ser Phe Asn He Gly Lys Gin Leu His Met 
380 385 390 

Asn Leu Asp Gly Ser Asp Gly Asp Thr Ala Tyr Asp Asp Ser Val 
395 400 405 

Asn Gin Tyr Thr Ala Thr Val Asn Gly Ala Asn Phe Val Asp Asp 
410 415 420 

Val Thr Arg Gly Lys Val Ala Ser Phe Thr Glu Asp Asp Gin Leu 
425 430 435 

Glu Leu Asp Asn Tyr Gin Gly lie Ser Gly Gly Asn Ala Arg Thr 
440 445 450 

Thr Met Ala Trp He Lys Thr Ser Asp Ser Lys Gly Asp He He 
455 460 465 

Asp Trp Gly Asn Asn Thr Thr Ser Glu Arg Trp Trp Leu Arg Leu 
470 475 480 

Val Asp Gly Lys Phe Lys Leu He Leu Lys Gly Pro Asn Leu Thr 
485 490 495 

Gly Thr Thr Thr Leu Asn Asp Asp Gin Trp His His He Ala Val 
500 505 510 

Val Ala Ser Asp Asn Val Val Ala Asn He Lys Val Tyr lie Asp 
515 520 525 

Gly Val Leu Glu Thr Val Ala Val Asn Asp Asn Ala Ser Thr Thr 
530 535 540 

Phe Asp Thr Thr Leu Gly Gly Asn He Gin He Gly Gly Ala Tyr 
545 550. 555 

Thr Gly Leu He Asp Lys Val Leu Val His Asp Arg Ala Leu Asp 
560 565 570 
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Glu Ser Glu He Glu Tyr Val Val Asn Ser Ser Asn Ala Asp Leu 
575 580 585 

Asp Leu Glu Val Ala Leu Asp Val Arg Phe Glu Glu Ser Ala Asn 
590 595 600 

Ser Thr Lys Val Thr Asp Asn Ser He Tyr Gly Arg His Gly Thr 
605 610 615 

Asn Arg Gly Ala He Thr Gly Val Phe Asp Ala Glu Arg Asn Ser 
620 625 630 

Asn Val Tyr Ser Leu Asp Gly Val Asp Ser Gly Glu Asp He Asn 
635 640 645 

Asp Leu Lys Asp Ser Asp Tyr Glu His Glu Val Val Met Thr Thr 
650 655 660 

Asp Asn Ser Lys Asp Ser Lys Gly Tyr Ser Gly Val Asn Gly Ala 
665 670 675 

Gly Pro Arg Thr Val Met Ala Trp He Lys Thr Thr Phe Gly Gly 
680 685 690 

Ala Val He Ala Gin Trp Gly Asn Lys Asn Ser Val Asp Gly Glu 
695 700 705 

Gin Tyr Glu Val Arg Leu Lys Asn Gly Ala Leu Arg Leu Asp He 
710 715 720 

Thr Gly Gly He He Lys Gly Thr Thr Ser He Asn Asp Gly Glu 
725 730 735 

Trp His His He Ala Val Val Ser Pro Asp Glu Gin Leu Ala Asn 
740 745 750 

Thr Lys Leu Tyr Val Asp Gly Val Leu Glu Thr Ala Thr Thr Ser 
755 760 765 

Gly Ser Gin Ala Thr He Asp Thr Lys Thr Leu Asn Gly Asp Ser 
770 775 780 
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Lys Asp Val He He Gly Ser Thr Phe Val Gly Glu Met Asp Asp 
785 790 795 

Phe lie He His Gin Arg Ala Leu Arg Gin Phe Glu Val Lys Asn 
800 805 810 

Ser Ala Gly Leu 

&m&& : 2 

IH£!l©S£ : 881 

mom : 

Met Lys He Arg Asn Met Cys Cys Thr Ala Leu He Val Ser Leu 
15 10 15 

Met Gly Cys Gly Gly Ser Gly Ser Glu Ala Ser Ser Pro Glu Val 

20 25 30 

Glu Val Asp Asn Gly Val Glu He Gin Pro Glu Pro Glu Val Glu 

35 40 45 

Pro Glu Pro Glu Val Glu Pro Glu Pro Glu Val Glu Pro Glu Pro 

50 55 60 

Glu Val Glu Pro Glu Pro Glu Val Glu Pro Glu Pro Glu Val Glu 

65 70 75 

Pro Glu Pro Glu Val Glu Pro Glu Pro Glu Asp He Arg Ala Ser 

80 85 90 

Trp Met Gin Gly Asn Trp Gly He Ser Phe Arg He Ser Gly Gly 

95 100 105 



70 



WO 99/1 1797 PCT/JP98/02310 



Asp He Ser Gin Asn Glu Ser His Val Asn Glu Tyr Gin Val Ala 
110 115 120 

Pro Ala Val Glu Gin He Ala Ala lie Pro Gly Leu Lys Trp Leu 
125 130 135 

Gin Val Asn Leu Ser Asn Gly Ala Phe Gly Asp Arg Phe He Val 
140 145 150 

Pro Val Pro Glu Val Glu Ala He Asn Pro Asn Ser Ala Pro Asn 

155 160 165 

Ser Ser Ala Asp Leu Phe Asp Pro Ala Leu Pro Gly Asp Asp Leu 

170 175 180 

Phe Glu Gin lie Ala Leu Gly Leu Gin Ala Lys Gly He Lys Val 

185 190 195 

Val Ala Tyr He Ala Thr Gin Gly Pro Ala Met Leu Lys His Gly 

200 205 210 

Ala Glu Arg Ser Met Asp Phe Asp Asp Ser He Val Asp Glu Ser 

215 220 225 

Asp Gly Ser Ala Cys Lys Ser Ser Arg Pro Val Val Ser Asp Pro 

230 235 240 

Asp Thr Gin Val Tyr Cys Ser Ala Asn Met Asn Arg Trp Arg Asp 

245 250 255 

Tyr Val Leu Gin Gin Tyr Pro Ser Thr Ser Leu His His Ser Phe 

260 265 270 

Gin Leu Gly Leu Val Asn He Val Glu Thr Leu Ser Leu Arg Tyr 

275 280 285 

Gly Thr Leu He Asp Gly Trp Trp Phe Asp His Ser He Tyr Gly 

290 295 300 

Asp Tyr Asn Leu Leu Pro Asp Ala Ala Arg Ala Gly Asn Ser Asn 

305 310 315 
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Ala Ala Val Ser Leu Asn Leu Glu Gly Asp He Phe Leu Ser Asn 
320 325 330 

Asn Pro Glu Val Met Glu Asp Phe Thr Gly Gly His Pro Thr Pro 
335 340 345 

He Ala Arg Val Val Ser Ser Asp Asp Thr Asn Leu Pro Met Leu 
350 355 360 

Thr Ala He Glu Asp Ala Pro Asn Gly He Phe Thr Gly Thr Gly 
365 370 375 

Asp Asp Val Asp Ala Leu Gly His Met Phe Leu Pro Leu Gin Glu 
380 385 390 

Thr Trp Asn Gly Gly Thr Val Val Phe Ser Glu Ala Lys Gly Thr 
395 400 405 

Glu Trp Leu Asn Arg Val Thr Arg Ala Gly Gly Ala Leu Thr Trp 
410 415 420 

Ala Leu Ser His Glu Gly Ser Val Ser Gly Gly Glu Ala Met Leu 
425 430 435 

He Ser Ala Pro Gin Ala Lys Met Leu Ala Arg Met Gin Leu Asn 
440 445 450 

He Gly Lys Gin Leu Asp Met Asp Leu Asp Gly Ala Asp Gly Ala 
455 460 465 

Thr Ala Tyr Asp Asp Ser Val Asn Gin His Thr Ala Thr Val Thr 
470 475 480 

Gly Ala Thr Phe He Asp Asp Val Thr Arg Glu Lys Val Ala Ser 
485 490 495 

Phe Thr Glu Thr Asp Leu He Thr Leu Asn Asn Phe Thr Gly lie 
500 505 510 

Leu Gly Glu Ser Ala Arg Thr Thr Met Ala Trp He Lys Thr Ser 
515 520 525 
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Asp Ser Asn Ala Asp Val He Gin Trp Gly Lys Gin Glu Thr Ser 
530 535 540 

Glu Ala Trp Tyr Val Gly Leu Asp Asn Gly He Leu Gin Leu Asn 
545 550 555 

lie Gin Gly Ser Thr Val He Gly Ala Ser Val Leu Asn Asp Asp 
560 565 570 

Ser Trp His His He Ala Val He Ala Pro Asp Asn Ser He Ala 
575 580 585 

Asn Thr Gin Val Tyr He Asp Gly Val Leu Glu Thr Leu Thr Val 

590 595 600 

Asn Asp Gly Gly Ser Ser Thr Phe Asn Thr Val Ala Asp Thr Asn 

605 610 615 

Val Val He Gly Gly Glu Phe Thr Gly Leu He Asp Lys Thr Val 

620 625 630 

Val Tyr Asn Arg Ala Leu Glu Glu Ser Glu He Asp Tyr He Val 

635 640 645 

Asn Ser Ala Asp Ala Asp He Asp Leu Gly He Ser Leu Asp Val 

650 655 660 

Arg Phe Asp Glu Asp Ala Asn Ala Thr Thr Val Ala Asp Asn Ser 

665 670 675 

Ala Tyr Glu Arg Ser Gly He Asn Arg Gly Ala He Thr Gly Val 

680 685 690 

Phe Asp Ala Thr Arg Asn Ser Asn Val Tyr Ser Leu Asp Gly Val 

695 700 705 

Asp Ser Gly Glu Asp Leu Asp Asp Leu He Asp Ser Asp Tyr Glu 

710 715 720 

His Gin He Val Met Thr Thr Asn Asn Lys Arg Asp Asn Lys Gly 

725 730 735 
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Tyr Ser Gly Val Asn Gly Gly Asp Pro Arg Thr Val Met Ala Trp 

740 745 750 

He Lys Thr Thr Phe Gly Gly Ala Val He Ala Gin Trp Gly Asn 

755 760 765 

Lys Asp Ser Val Asp Gly Glu Gin Tyr Glu Val Arg Leu Lys Asn 

770 775 780 

Gly Glu Leu Arg Val Asp He Thr Gly Gly Leu lie Lys Gly Thr 

785 790 795 

Thr Leu He Asn Asp Gly Glu Trp His His He Ala Val Val Ser 

800 805 810 

Pro Asp Asp Gin Leu Ala Asn Thr Lys Leu Tyr Val Asp Gly Val 

815 820 825 

Leu Glu Thr Thr Thr Thr Ser Gly Ser Gin Thr Thr He Asp Thr 

830 835 840 

Leu Thr Leu Asn Gly Asp Ser Lys Asp Val He He Gly Ser Thr 

845 850 855 

Phe Val Gly Glu Met Asp Asn Phe Val He His Gin Arg Ala Leu 

860 865 870 

Lys Gin Phe Glu Val Lys Val Ala Ala Gly He 

875 880 



ia?u#^ : 3 

ffi.n(DM.g : 697 

m<om. : 
mn : 
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Met He Lys Lys Tyr Asn Leu He Lys Thr Gly Val He Thr Phe 
15 10 15 

Leu Val Leu Phe Phe Gin Gin Thr Tyr Ala Gin Thr Thr Thr Val 
20 25 30 

Tyr Ser Leu Glu Asp Leu Leu Pro Tyr Leu Lys Gin Asp Asn Val 
35 40 45 

Asp Val Lys Leu Ala Pro Gly Thr Tyr Asn Val Asn Gly Phe Asp 
50 55 60 

Val Gly Glu Asp Arg Leu Phe Ser Thr Thr Pro Leu Phe Leu Phe 
65 70 75 

Glu Gly Ser Asn Ser Thr Tyr Asp Phe Thr Asp Val Lys Leu Asn 
80 85 90 

He Asn Thr Val Val Leu Thr Lys Phe Gly Asn Asn Glu Val Asn 
95 100 105 

Glu He Gin He Leu Gly Asn Asn Asn Val Leu Lys Asn Leu Lys 
110 115 120 

Leu Glu Asp He Gly Thr Thr Ala Pro Ser Asn Arg Ala Gin Ser 
125 130 135 

He Val He Asp Gly Arg Asp Asn Arg He Glu Gly Phe His Leu 
140 145 150 

Thr He Arg Gly Ser Tyr Pro Tyr Gly Tyr Gly Asp Ala Phe Gly 
155 160 165 

Lys Gly Gly Gly Ser Val lie Asn His Arg Lys His Ser Gly Val 
170 175 180 

Leu He Arg Gly Leu Arg Asn His Leu Lys Asp Cys Thr He He 
185 190 195 

Ser Arg Ser Tyr Gly His lie Val Phe Met Gin Ala Ala Ser Tyr 
200 205 210 
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Pro Thr Val Glu Gly Cys Tyr He Glu Gly Glu Met Arg Ser Thr 
215 220 225 

Asp Asp Met Leu Ala Glu Glu Gly Thr Gly Ser Pro Ala Asp Lys 
230 235 240 

Val Asp Phe Met Thr Val Trp Gly Tyr Lys Leu Pro Ala Gly Tyr 
245 250 255 

Met Met Ser Leu Gin Glu Gly Gly He Arg Ala Tyr Asn Ala Gly 
260 265 270 

Thr Thr Tyr He Asp Gly Val Glu He Gin Arg Ala Thr Asp Asn 
275 280 285 

Pro Thr Val Leu Asn Cys Thr He Lys Asn Ala Arg Thr Gly Val 
290 295 300 

Thr Leu Ala His Ala Asn Gly Thr Lys Tyr Val Glu Gly Cys Thr 
305 310 315 

Val Leu Gly Cys Glu Asn Gly Tyr Ser He Gly Ser Gly Thr Val 
320 325 330 

Val Asn Cys Gly Ala Asp Ala He Tyr Gly Pro Val Phe Lys Asn 
335 340 345 

Thr Tyr Gly Ser Asp Lys Gly Tyr Asn Ala Asp He Thr He Leu 
350 355 360 

Pro Pro Ser Asp Ala Tyr Tyr Asn Gly His Asp Ala Val Ala Tyr 
365 370 375 

lie Gly Gly Ser Asn His Asn Leu Thr Phe Arg Ser Glu He Thr 
380 385 390 

Glu He Pro Ser Asn Leu Lys He Met Val Ser Gly Asp Leu Gin 
395 400 405 

Gly Leu Arg Val Leu His Gly Ser Asn Pro Ser Gin Asn Asn Phe 
410 415 420 
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Ala Gly Thr Asn lie Val Leu Arg Asn Leu Thr Asn Phe Pro Val 
425 430 435 

Asp Leu His Ser Asp Ser Ser Asn He Thr Val Thr Ser Cys Asp 
440 445 450 

Thr Asp Asn He Thr Asp Asn Gly Thr Asn Asn Ser He Glu Ala 
455 460 465 

lie Asp Cys Asp Ser Asp Asn Leu Ala Leu Lys Gly Glu Ala Ser 
470 475 480 

Gin Ser Ser Ser Arg Pro Ser Asp Gly Phe Ala Ala Asn Ala lie 
485 490 495 

Asp Gly Asn Thr Asn Gly Ala Trp Ser Asn Asn Ser Val Ser His 
500 505 510 

Thr Gly Thr Glu Glu Asn Pro Trp Trp Gin Val Asp Leu Gly Thr 
515 520 525 

Asp Ala He He Gly Ser He Asn He Phe Asn Arg Thr Asp Gly 
530 535 540 

Cys Cys Lys Gly Arg Leu Asp Asn Phe Thr Val Tyr Val He Asp 
545 550 555 

Lys Asp Asp Lys Val Thr Phe Ser Lys Thr Tyr Val Thr Val Pro 
560 565 570 

Asp Pro Ser He Thr Val Asp Ala Gly Gly Val Asn Gly Lys He 
575 580 585 

Val Lys He Val Leu Asn Asn Ser Ser Gin Ala Leu Ala Leu Ala 
590 595 600 

Glu Val Glu Val Tyr Gly Thr Ser Leu Ser Asn Lys Glu Thr He 
605 610 615 

Lys Asn Pro He His Phe Tyr Pro Asn Pro Val Glu Asp Glu Val 
620 625 630 
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Thr He Ser Leu Glu Ser Ala Asp Leu Asn Leu Asn Glu Thr Arg 

635 640 645 

Val Val lie Tyr Asn He Lys Gly Gin Lys He Leu Glu Thr Thr 

650 655 660 

Pro Ser Asn Ser Thr Glu Val Asn Leu Asn Leu Ser His Leu Pro 

665 670 675 

Thr Gly Val Tyr Leu He Arg Val Ser Asp Gin Asn Lys Asn He 

680 685 690 

He Asn Lys He Val Lys Leu 

695 



m&m^ : 4 

U?U<Z>ft£ : 704 

mam : -*m 
mn : 

Met Lys Lys Tyr Ser He Leu Lys He Gly He He Ala Val He 
15 10 15 

Met Leu Phe Val Gin Gin Ser Tyr Ala Gin Thr Thr Thr Val Tyr 

20 25 30 

Ser Leu Glu Asp Leu Leu Pro Tyr Leu Lys Gin Asp Asn Val Asp 

35 40 45 

Val Lys Leu Ala Pro Gly Thr Tyr Asn He Asn Ala Phe Asp He 

50 55 60 

Thr Gin Gly Lys Phe Ser Asn Pro Leu Phe Leu Phe Glu Gly Ser 

65 70 75 
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Asn Asn Thr Phe Asp Phe Thr Asp Val Lys He Asn He Asn Thr 

80 85 90 

Leu Val Leu Thr Lys Phe Gly Asn Asn Glu Val Asn Glu He Gin 

95 100 105 

He Leu Gly Asn Asn Asn Val Leu Lys Asn Leu Lys Leu Glu Asp 
110 115 120 

lie Gly Thr Thr Ala Pro Ser Asn Arg Ala Gin Ser lie He Met 

125 130 135 

Asp Gly Arg Asp Asn Arg He Glu Gly Phe His Leu Thr He Arg 

140 145 150 

Gly Ser Tyr Pro Tyr Gly Tyr Gly Asp Ala Phe Gly Lys Gly Gly 

155 160 165 

Gly Ser Val He Asn His Arg Lys His Ser Gly Val Leu He Arg 

170 175 180 

Gly Leu Arg Asn His Leu Lys Asp Cys Thr He lie Ser Arg Ser 

185 190 195 

Tyr Gly His He Val Phe Met Gin Ala Ala Ser Tyr Pro Thr Val 

200 205 210 

Glu Gly Cys Tyr He Glu Gly Glu Met Arg Ser Thr Asp Asp Met 

215 220 225 

Leu Ala Glu Glu Gly Thr Gly Ser Pro Ala Asp Asn Val Asp Phe 

230 235 240 

Met Thr Val Trp Gly Tyr Lys Leu Pro Ala Gly Tyr Met Met Ser 

245 250 255 

Leu Gin Glu Gly Gly He Arg Ala Tyr Asp Ala Gly Thr Thr Tyr 

260 265 270 

He Asp Gly Glu Val He Gin Arg Ala Thr Asp Asn Pro Thr Val 

275 280 285 
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Leu Asn Cys Thr He Lys Asn Ala Arg Thr Gly Val Thr Leu Ala 
290 295 300 

His Ala Lys Gly Thr Lys His Val Glu Asn Val Lys Ala He Gly 
305 310 315 

Cys Glu Gin Gly Tyr Ser He Gly Ser Gly Thr Val Ser Asn Cys 
320 325 330 

Ser Gly Asp Ala Gin Tyr Gly Pro Leu Leu Ser Phe Ala Tyr Ser 
335 340 345 

Ser Asp Lys Asn Thr Asn He Asp He Glu Val Leu Pro Ala Glu 
350 355 360 

Asn Tyr Tyr Asn Gly Ser Glu Thr Ala Ala Tyr Val Gly Gly His 
365 370 375 

Ser His Asn lie Thr Leu Arg Gly Gly Asp Pro Asn Ala Asp Leu 
380 385 390 

Arg Val Gin Val Gly Gly Glu Lys Asn Asn Val Arg Leu Leu Gly 
395 400 405 

Val Thr Ser Asn Gin Asn Pro Leu Ser Ala Ser Asn Leu Glu Leu 
410 415 420 

Asn Asn Leu Thr Asn Phe Pro Val Val Leu Asp Glu Met Ser Ser 
425 430 435 

Asn He He Val Glu Ser Cys Gly Glu Val Thr Asn Asn Gly Ser 
440 445 450 

Asn Asn Ser He Thr Asp Cys Pro Asp Gly Pro He Ser Phe Pro 
455 460 465 

Asp Ser Ser Lys Ala Tyr Arg Leu Gly Asn Asn Arg Phe Thr Phe 
470 475 480 

Trp Val Ala Ala Asn Gly Gly Asp His Ala Tyr Ser He Lys Tyr 
485 490 495 
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Asn Asp Gly He Ser Gly Asn He Asn Asp Tyr Glu Asp Leu Phe 
500 505 510 

Pro Glu Gly Glu Glu Ser Phe Trp Val Phe Thr Pro Val Glu Gly 
515 520 525 

Arg Asp Gly Tyr Phe Phe Val Asp Cys Val Gly Gly Gly Asp Lys 
530 535 540 

Gin Arg Leu Ser Ala Thr Thr Asp Ser Gly Leu Pro Val Met Val 
545 550 555 

Ser Lys Thr lie Thr Ser Ala Ser Val Gin Trp Ser Val Val Gin 
560 565 570 

Pro Glu Gly Arg Asp Thr Phe His He Thr Asn Asp Tyr Ala Arg 
575 580 585 

Met Val Gly Ala Asn Thr Thr Thr Asn Gin Thr He Leu Ser Thr 
590 595 600 

Val Gly Asn Thr Ser Asn Gin Ser Arg Phe Glu Val Leu Glu Val 
605 610 615 

Ser Asn Tyr Ser Leu Ser He Lys Asn Asp He Leu Asn Asn Asn 
620 625 630 

He Thr Val Phe Pro He Pro Thr Ser Asp He Leu Asn lie Asn 
635 640 645 

Leu Lys Asn Met Glu Ser Val Thr Val Glu Leu Tyr Asn Ser He 
650 655 660 

Gly Gin Lys lie Leu Ser Lys Glu lie Lys Gin Gly Glu Asn Thr 
665 670 675 

Leu Asn Leu Ser Gly He Tyr Thr Gly Val Tyr Leu Leu Lys Leu 
680 685 690 

Asn Asp Gly Gin Asn Ser Tyr Thr Lys Arg lie He Met Lys 
695 700 
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: 5 

mmcD&£ : 2442 

mnom. mm 

t%<DWL : 

MW<DMM : Genomic DNA 

: ^t-i'-X (Alteromonas sp. ) 

: SN - 1 0 0 9 

ATGAAAATAC GTAATGTTTG TCGTAGTGCG GTGCTTTTAG GCTTGATGTC TTTAAATACA 60 

TACGCAGAAA CAAAAGCTGA TTGGATGCAA GGTAACTGGG GGATCAGTTA TCGAATACCT 120 

GGAGGAGATA TTAATTACTC AGGTAGTCAT GTTGCAGAAT ACAATGTAAG AGCCGCAGTT 180 

GAACAAATCT CAGCAATTCC TGGTTTGAAG TGGGTACAAA TTAATTTAAC CAACGGTGCA 240 

TCTGGTGATC GTTTTATAGT CCCTGTAACA GAAGTTGAAG CCATTAATCC TTTATCCGCT 300 

CCTAACAGTA TTAATGACTT ATACGATCCT ACTTTACCTG GGCGAGATCT TTTTGAGCAA 360 

CTGGCATTAG CCTTCAAAGC TAAAGGCATA AGAGTTGTTG CTTATATTGC GACTCAAGGG 420 

CCTGGCATGC TCAAGCATGG TGCTGAAAAC TCGATGGATG AAGATGACTC CATTACTGAC 480 

TGTAAATCGT CTAAGCCATT AGTAACCGAT CTTGATACAC AAGTTTACTG TTCAGCAAAT 540 

ATGAATCGCT GGAGAGATTA CGTTTTAGAA CAATACCCAT CAACCAGTCT TTATAGAAGT 600 

TTTGAATTGG CAATGGTCAA TATTGTAGAA ACATTATCAC TGCGTTATGG AAGTACAATT 660 

GATGGCTGGT GGTTTGATCA TTCAGGTTTT GGTGACAGTG AATTACTTCA TGCTGCGGCT 720 
CTAGCTGGAA ATAATGATGC GGCAGTAGCC TTTAATGAAG GCGATAAAGT TCCTTTGGTA 780 
AATAACCCAG AGACATTAGA CGATTACACC TTTGGTCATC CAACACCTAT AGGTAGTGAG 840 
GTTTCTTCTG ATGATAAAAA CCTACCTATG TTAACGTCTA TAGAAGCTAC TTTAGATGGT 900 
ATTTTAACTG GTTCAGGTGA TGATGTAGGC TCTGTGGGAC ATATGTTTAT GCCACTTCAA 960 

GAAAGTTGGA ATGGTGGCAC TGTTGTATTT TCTGAAGCGA AAGGATCTGA CTGGCTTAAT 1020 

CGAGCATTAA AAGCCGGAGG TGCATTTACA TGGGCACTAA GCCAAGACAG TAATGATGAG 1080 
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TTAGGTGGTG GCGGAGCAAG ATTAATTTCA GAACCGCAGG TAAAAATGCT TGAACGTATG 1140 
AGTTTTAATA TAGGTAAACA ATTACATATG AATCTAGATG GTTCAGATGG TGATACTGCT 1200 
TATGATGACT CCGTCAACCA ATATACCGCT ACTGTAAACG GTGCTAATTT TGTTGATGAT 1260 
GTTACAAGAG GAAAAGTTGC AAGTTTTACT GAAGACGACC AGTTAGAACT AGACAATTAT 1320 
CAAGGTATTT CAGGTGGAAA TGCGCGTACA ACCATGGCTT GGATAAAAAC TTCAGACAGC 1380 
AAAGGCGATA TTATTGATTG GGGTAATAAC ACAACAAGCG AACGTTGGTG GTTACGTTTA 1440 
GTTGACGGTA AATTTAAACT GATATTAAAA GGTCCTAATC TTACAGGAAC TACAACACTT 1500 
AATGACGACC AATGGCACCA TATTGCTGTT GTAGCTTCTG ATAACGTAGT TGCTAATATC 1560 
AAAGTATACA TTGATGGTGT TTTAGAAAGT GTTGCTGTAA ATGACAATGC TTCAACTACC 1620 
TTCGATACAA CCTTAGGTGG CAATATACAA ATAGGTGGGG CCTACACCGG ACTTATCGAT 1680 
AAAGTGCTTG TGCATGATAG AGCATTAGAT GAAAGCGAGA TTGAGTATGT TGTTAATTCA 1740 
TCCAATGCTG ATCTTGATTT AGAGGTTGCA TTAGATGTGC GTTTTGAAGA GTCAGCAAAC 1800 
TCAACTAAAG TAACCGATAA TTCTATATAT GGACGTCATG GCACAAATCG AGGTGCTATT 1860 
ACTGGCGTGT TTGATGCAGA ACGTAACAGC AATGTGTACT CACTTGATGG TGTTGATAGT 1920 
GGCGAAGATA TAAATGATTT AAAAGATAGC GACTACGAAC ATGAAGTTGT AATGACAACA 1980- 
GATAATTCTA AAGACTCAAA AGGTTATAGT GGAGTTAATG GTGCAGGTCC GCGTACTGTA 2040 
ATGGCATGGA TAAAAACAAC TTTTGGCGGT GCTGTTATTG CCCAATGGGG TAATAAAAAT 2100 
TCAGTTGATG GCGAACAATA TGAAGTTCGT TTAAAAAATG GTGCACTGAG ATTAGATATT 2160 
ACAGGTGGCA TTATTAAAGG CACAACATCA ATTAATGATG GCGAGTGGCA TCATATTGCT 2220 
GTGGTTTCAC CTGATGAACA GTTAGCTAAT ACTAAATTGT ATGTTGATGG TGTACTAGAA 2280 
ACAGCAACCA CTTCGGGTTC TCAAGCAACG ATTGATACTA AAACTCTTAA TGGCGATAGC 2340 
AAAGACGTAA TAATTGGTAG TACGTTTGTT GGCGAGATGG ACGATTTTAT TATTCATCAA 2400 
CGCGCTTTAA GACAGTTTGA AGTGAAAAAC TCAGCAGGAC TC 2442 



mvm^ : 6 

mm<DM.£ : 2643 

mmcom : mm. 
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IE#J©3I3I : Genomic DNA 

mm 

^MiT^fn^T-X X\±— is— X (Alteromonas sp. ) 
: SN- 1 0 0 9 

I2?U : 

ATGAAAATAC GTAATATGTG TTGTACTGCT TTAATCGTAA GTTTAATGGG CTGCGGTGGT 60 
TCTGGTTCAG AAGCTAGTTC TCCTGAAGTA GAAGTTGATA ATGGAGTAGA AATTCAACCT 120 
GAACCAGAAG TTGAACCTGA GCCAGAAGTT GAACCTGAAC CAGAAGTTGA ACCTGAACCA 180 
GAAGTTGAAC CTGAACCAGA AGTTGAACCT GAGCCAGAAG TTGAGCCTGA ACCAGAAGTT 240 
GAACCTGAAC CAGAAGATAT AAGAGCCTCA TGGATGCAAG GTAACTGGGG AATCAGCTTC 300 
AGAATTTCTG GTGGTGACAT CAGTCAAAAT GAAAGTCATG TAAATGAATA CCAAGTAGCA 360 
CCAGCTGTTG AGCAAATAGC CGCAATTCCT GGATTAAAGT GGTTACAAGT TAATTTAAGT 420 
AACGGGGCTT TTGGCGACCG TTTTATTGTA CCTGTACCTG AAGTAGAAGC TATTAATCCA 480 
AATTCAGCGC CAAACAGCTC GGCAGATTTA TTTGATCCTG CATTACCTGG CGATGACTTA 540 
TTTGAACAAA TAGCACTAGG ACTTCAAGCC AAAGGCATAA AAGTAGTAGC ATATATTGCG 600 
ACTCAAGGTC CTGCAATGCT GAAACATGGC GCAGAAAGAT CGATGGATTT TGATGATTCT 660 
ATTGTTGATG AATCAGATGG CAGTGCTTGT AAATCTTCAA GACCTGTCGT TTCTGATCCT 720 
GATACGCAAG TTTATTGTTC AGCAAATATG AATCGCTGGA GAGATTATGT GTTACAGCAA 780 
TACCCATCAA CAAGTTTGCA TCATAGTTTT CAATTGGGAC TCGTCAATAT TGTAGAAACT 840 
TTATCACTAC GTTACGGCAC TCTGATTGAT GGTTGGTGGT TTGATCATTC TATTTACGGT 900 
GACTACAACT TACTTCCTGA TGCTGCAAGA GCGGGAAATA GCAATGCTGC GGTTTCTCTT 960 
AATTTAGAAG GGGATATTTT CTTAAGTAAT AACCCAGAAG TGATGGAGGA TTTTACCGGC 1020 
GGACATCCAA CACCGATTGC TCGAGTTGTT TCATCTGATG ATACCAATTT ACCCATGTTA 1080 
ACGGCTATAG AAGATGCTCC AAACGGTATT TTTACAGGAA CAGGTGATGA TGTAGATGCT 1140 
TTAGGGCACA TGTTTTTACC GCTGCAAGAA ACCTGGAATG GCGGAACTGT AGTATTTTCA 1200 
GAAGCCAAAG GAACTGAGTG GCTTAACAGA GTTACTCGAG CTGGCGGCGC ATTAACTTGG 1260 
GCATTAAGCC ATGAAGGCAG TGTTTCTGGT GGTGAGGCTA TGTTGATTTC TGCACCACAA 1320 
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GCAAAAATGC TTGCACGTAT GCAGCTAAAT ATTGGTAAAC AACTCGATAT GGATTTAGAT 1380 
GGTGCCGATG GCGCTACGGC TTATGATGAT TCTGTCAATC AACATACAGC TACGGTTACA 1440 
GGTGCGACAT TTATAGATGA TGTTACTCGT GAAAAAGTGG CAAGCTTTAC TGAAACAGAT 1500 
CTGATTACGT TAAACAATTT TACTGGTATT TTAGGCGAAA GTGCTCGTAC AACAATGGCT 1560 
TGGATAAAAA CATCAGACAG TAACGCAGAT GTTATTCAAT GGGGTAAACA AGAGACGAGT 1620 
GAAGCTTGGT ATGTGGGCTT AGACAATGGA ATACTTCAAT TAAATATTCA AGGTTCTACG 1680 
GTTATTGGCG CAAGTGTACT TAACGATGAT AGTTGGCATC ATATTGCTGT TATCGCGCCT 1740 
GATAATTCAA TTGCCAATAC TCAAGTCTAT ATCGATGGTG TTTTAGAAAC ACTTACCGTG 1800 
AATGATGGTG GTTCATCTAC ATTTAATACA GTGGCAGACA CCAACGTTGT AATAGGAGGA 1860 
GAGTTTACTG GCCTTATAGA TAAAACCGTT GTGTATAACA GAGCATTAGA AGAAAGCGAG 1920 
ATTGATTATA TTGTTAATTC AGCTGACGCA GATATTGATT TAGGTATTTC ACTTGATGTG 1980 
AGGTTTGATG AAGATGCTAA TGCAACAACA GTAGCTGATA ATTCTGCCTA TGAACGTTCA 2040 
GGTATAAATC GAGGTGCCAT TACGGGCGTT TTTGATGCAA CACGTAACAG CAATGTTTAT 2100 
TCACTTGATG GTGTTGATAG CGGCGAAGAT CTAGATGATT TAATAGATAG TGATTATGAG 2160 
CATCAAATTG TTATGACAAC CAATAACAAA AGAGATAACA AAGGTTATAG TGGCGTGAAT 2220 
GGCGGTGATC CTCGAACTGT TATGGCATGG ATAAAAACAA CCTTTGGTGG TGCTGTTATT 2280 
GCTCAATGGG GTAATAAAGA TTCAGTCGAT GGCGAACAAT ATGAAGTGCG CTTGAAAAAT 2340 
GGCGAACTTA GAGTCGATAT CACTGGCGGG CTTATTAAAG GAACAACATT AATAAACGAT 2400 
GGCGAATGGC ATCATATTGC TGTTGTATCT CCTGATGATC AATTAGCTAA CACTAAACTT 2460 
TATGTTGATG GTGTTCTAGA AACGACCACC ACCTCCGGCT CTCAAACAAC AATAGATACG 2520 
TTAACCCTTA ACGGTGACAG CAAAGACGTA ATCATTGGAA GTACTTTTGT TGGCGAGATG 2580 
GATAACTTTG TTATTCATCA ACGTGCTTTA AAACAATTTG AAGTAAAAGT CGCCGCAGGT 2640 
ATT 2643 



M&KDMlZ : 2091 

mmom : mm. 
mam : 
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M&](DMM : Genomic DNA 

mm 

^E^^Bi : 7 7^/^^^ i/— X (Flavobacterium sp. ) 

ftS : S A- 0 0 8 2 
ME^iJ : 

ATGATAAAAA AATACAATTT AATTAAAACA GGAGTTATTA CATTTCTAGT TTTGTTTTTT 60 
CAGCAAACTT ACGCACAAAC AACCACAGTA TATTCTTTAG AAGACTTACT ACCCTATTTA 120 
AAACAGGATA ATGTAGATGT TAAATTAGCC CCAGGAACTT ATAATGTTAA TGGTTTTGAT 180 
GTAGGTGAAG ACAGGTTGTT TTCCACTACT CCACTTTTTT TGTTTGAAGG GTCTAACAGT 240 
ACTTATGACT TTACAGATGT AAAGCTTAAC ATCAATACGG TTGTGTTAAC CAAGTTTGGA 300 
AATAATGAGG TTAATGAAAT TCAGATTTTA GGAAATAACA ATGTTCTTAA AAACTTAAAA 360 
CTAGAAGATA TTGGAACAAC AGCTCCTTCT AACAGAGCTC AGTCTATTGT TATAGATGGG 420 
CGAGACAATA GAATAGAAGG TTTTCATTTA ACCATTAGAG GATCTTACCC TTATGGATAT 480 
GGAGATGCTT TTGGAAAAGG AGGAGGTTCC GTAATTAATC ACCGAAAACA TTCAGGTGTT 540 
TTAATAAGAG GATTACGTAA TCACCTAAAA GATTGTACCA TTATTTCTCG TTCTTATGGG 600 
CATATAGTAT TCATGCAAGC AGCAAGTTAC CCAACTGTGG AAGGTTGTTA TATTGAAGGT 660 
GAAATGCGTT CAACCGATGA TATGTTGGCA GAAGAAGGAA CAGGTTCTCC AGCAGATAAA 720 
GTAGATTTTA TGACGGTTTG GGGATATAAG TTACCAGCTG GTTATATGAT GAGTTTACAA 780 
GAAGGAGGAA TTAGAGCATA TAATGCAGGA ACCACTTATA TTGATGGAGT AGAGATTCAA 840 
CGAGCAACAG ACAACCCTAC CGTTCTAAAT TGTACTATTA AAAATGCAAG AACAGGAGTA 900 
ACATTAGCAC ATGCAAATGG AACAAAATAT GTTGAGGGTT GTACTGTTTT AGGATGTGAA 960 
AATGGATACT CCATAGGAAG TGGAACTGTA GTAAACTGTG GAGCAGATGC TATTTATGGA 1020 
CCTGTATTTA AAAATACATA CGGAAGCGAT AAAGGGTACA ATGCAGACAT TACCATTTTG 1080 
CCACCTAGTG ATGCTTACTA CAACGGACAT GATGCTGTAG CATACATTGG AGGATCAAAT 1140 
CATAACCTTA CTTTTAGAAG TGAAATAACA GAAATTCCAA GCAATTTAAA AATTATGGTC 1200 
TCTGGAGATT TACAAGGATT AAGAGTATTG CATGGAAGTA ATCCTAGTCA GAATAATTTT 1260 
GCTGGAACCA ACATTGTTTT AAGAAATTTA ACAAACTTTC CTGTAGACTT ACATTCAGAC 1320 
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AGTTCTAATA TAACTGTTAC TTCTTGTGAT ACGGATAATA TTACAGACAA TGGTACAAAT 1380 
AATAGTATTG AAGCTATAGA TTGCGATTCG GATAATTTAG CTTTAAAAGG AGAAGCTAGT 1440 
CAATCATCCT CTCGTCCAAG TGATGGTTTT GCAGCAAATG CCATTGATGG AAATACAAAT 1500 
GGGGCATGGT CAAACAATTC TGTTTCTCAT ACGGGTACAG AAGAAAATCC ATGGTGGCAA 1560 
GTAGATTTAG GAACAGATGC TATTATAGGT AGCATCAATA TTTTTAACAG AACAGATGGT 1620 
TGTTGTAAAG GTAGATTAGA TAATTTTACT GTTTACGTGA TAGATAAAGA TGATAAGGTT 1680 
ACATTTTCTA AAACCTATGT TACCGTTCCA GATCCGTCTA TAACTGTTGA TGCAGGTGGT 1740 
GTGAATGGAA AAATTGTAAA AATTGTTTTG AATAACAGTT CACAGGCTTT GGCTTTAGCA 1800 
GAGGTAGAAG TGTACGGAAC GTCTTTGTCT AATAAAGAAA CTATAAAGAA TCCTATTCAT 1860 
TTTTATCCTA ACCCGGTAGA AGATGAGGTA ACTATTTCTT TAGAGTCAGC CGATTTAAAT 1920 
TTAAACGAGA CTCGAGTTGT TATTTATAAT ATAAAAGGTC AAAAAATACT AGAAACAACT 1980 
CCAAGTAATT CCACGGAAGT TAATTTAAAC TTATCTCACT TACCAACAGG AGTTTATTTA 2040 
ATAAGAGTAA GCGATCAAAA TAAAAATATC ATAAATAAAA TTGTAAAATT A 2091 

M^m^r : 8 
m&lCD-g.£ : 2112 

mm^rn : mm 

mom. : 

lE^J©^^ : Genomic DNA 

mm 

: 77^^r , J'!7A ^tr— i/— X (Flavobacterium sp. ) 
: SA-0082 

: 

ATGAAAAAAT ATTCTATCCT AAAAATAGGA ATTATAGCTG TTATAATGTT GTTTGTTCAG 60 
CAGTCTTACG CACAAACAAC CACAGTATAT TCTTTAGAAG ACTTACTACC CTATTTAAAA 120 
CAGGATAATG TAGATGTTAA ATTAGCCCCA GGAACTTATA ATATCAATGC ATTTGACATT 180 
ACTCAAGGAA AATTTTCGAA CCCCTTATTT CTTTTTGAAG GGTCTAATAA TACTTTTGAT 240 
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TTTACAGATG TTAAAATAAA CATCAATACT CTGGTGTTAA CAAAGTTTGG GAATAATGAA 300 
GTCAATGAAA TTCAGATTTT AGGAAATAAC AATGTTCTTA AAAACTTAAA ACTAGAAGAT 360 
ATTGGAACAA CAGCTCCTTC TAACAGAGCC CAGTCAATTA TAATGGATGG GCGAGACAAT 420 
AGAATAGAAG GCTTTCATTT AACCATTAGA GGATCTTATC CTTATGGATA TGGAGATGCT 480 
TTTGGAAAAG GAGGAGGTTC CGTAATTAAT CACCGAAAAC ATTCAGGTGT TTTAATAAGA 540 
GGATTACGTA ATCACCTAAA AGATTGTACT ATTATTTCTC GTTCTTATGG GCATATAGTA 600 
TTTATGCAAG CAGCAAGTTA CCCAACTGTA GAAGGTTGTT ATATTGAAGG TGAAATGCGT 660 
TCAACCGATG ATATGTTGGC AGAAGAAGGA ACAGGTTCTC CAGCGGATAA TGTAGATTTT 720 
ATGACGGTTT GGGGATATAA GTTACCAGCT GGTTATATGA TGAGTTTACA AGAAGGAGGA 780 
ATTAGAGCTT ATGATGCTGG TACCACTTAT ATTGATGGAG AAGTAATCCA AAGAGCAACA 840 
GATAACCCTA CCGTTCTAAA TTGTACCATT AAAAATGCAA GAACAGGAGT GACTTTAGCA 900 
CATGCTAAAG GAACAAAACA CGTAGAAAAT GTTAAGGCTA TTGGGTGTGA GCAAGGATAT 960 
TCAATTGGTA GTGGTACAGT GAGTAATTGT AGTGGTGATG CTCAGTATGG TCCGTTGTTA 1020 
AGTTTTGCTT ATTCTAGTGA TAAAAATACG AATATAGACA TAGAAGTTTT GCCTGCAGAA 1080 
AATTATTATA ACGGTAGTGA AACTGCTGCT TACGTTGGAG GACATTCTCA TAATATTACA 1140 
CTAAGAGGAG GTGATCCTAA TGCGGATCTT AGAGTTCAGG TAGGGGGAGA AAAAAATAAC 1200 
GTTAGGTTGC TTGGAGTTAC TTCTAATCAA AATCCACTTT CTGCTTCAAA TTTGGAACTG 1260 
AATAATTTAA CTAATTTTCC TGTAGTGTTA GATGAAATGA GTTCTAATAT TATTGTGGAG 1320 
TCATGTGGGG AGGTTACCAA TAACGGAAGT AATAATAGTA TTACTGACTG CCCAGATGGA 1380 
CCAATTAGCT TTCCAGATTC AAGCAAAGCG TATCGTTTAG GAAATAATAG ATTTACATTT 1440 
TGGGTTGCGG CCAATGGAGG AGATCATGCT TATTCTATAA AGTATAATGA TGGTATTAGT 1500 
GGTAACATTA ATGATTATGA GGATTTGTTT CCAGAAGGAG AAGAGTCTTT TTGGGTTTTT 1560 
ACTCCAGTAG AGGGAAGAGA CGGATACTTT TTTGTTGATT GTGTTGGTGG TGGTGATAAA 1620 
CAAAGATTGT CAGCTACTAC AGATAGTGGC TTGCCAGTAA TGGTGTCAAA AACCATTACA 1680 
AGTGCATCTG TTCAATGGTC TGTAGTGCAA CCAGAAGGAA GAGATACTTT CCATATAACG 1740 
AATGATTATG CTAGAATGGT AGGAGCTAAT ACAACTACTA ATCAAACCAT TTTGTCTACT 1800 
GTTGGGAACA CCTCAAACCA ATCTCGTTTT GAAGTTCTTG AAGTTTCTAA CTATTCTTTA 1860 
AGTATTAAAA ACGACATCTT AAACAATAAT ATTACGGTTT TTCCTATTCC AACATCTGAC 1920 
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ATTCTTAATA TAAATTTAAA AAATATGGAG TCTGTTACTG TTGAATTATA CAACTCAATA 1980 
GGTCAAAAAA TATTATCAAA AGAAATTAAA CAAGGTGAAA ATACCCTAAA CTTGTCTGGT 2040 
ATTTATACAG GAGTTTATTT GTTAAAATTG AACGATGGAC AAAATTCTTA TACAAAAAGA 2100 



mnm^ : 9 
mnoMZ : 7 

mom-. -km 

Thr Thr Met Ala Trp He Lys 
1 5 

issw-t : 10 
iaaj©fi£ : is 

IB#J : 

Gly Thr Thr Ser He Asn Asp Gly Glu Glu His His His Ala Val 
15 10 15 

Val Ser Pro 



ATTATTATGA AA 



2112 
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U?iJcDft£ : 15 

Gly Pro Asn Leu Thr Gly Thr Thr Thr Leu Asn Asp Xaa Gin Thr 
15 10 15 

mmm^r : 12 
mom : 

h#ui?- : mm®. 

mn : 

Ala Asp He Met Xaa Gly Xaa Xaa Gly He Ser Tyr Arg He Pro 
15 10 15 

Gly Xaa Asp He Asn Tyr Ser Gly Ser 
20 

mm^ : 13 

IBEIOftS : 17 
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m<OWL : -#» 



ACNATGGCNT GGATHAA 



17 



ffiai** : 14 
mPKD&g : 15 

mncDm : 

CATGAAAATA CGTAG 15 

EBI#"t : 15 
IE#I©:R£ : 15 

ie^jos : mm 
mom. : 

GATCCTACGT ATTTT 15 

IE#i#^ : 16 
1381 : 30 
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Wffl : 

Xxx Pro Ala Gly Tyr Met Met Ser Leu Gin Glu Gly Gly He Arg 
15 10 15 

Ala Tyr Asn Ala Gly Thr Thr Tyr lie Xxx Gly Val Glu He Gin 
20 25 30 

m$m^ : 17 
m&Mo&z : 22 

mom : -*« 

mmomm : ^r^-Y 
ia#j : 

Gly Glu Ala Ser Gin Ser Ser Ser Arg Pro Ser Asp Gly Phe Ala 
15 10 15 

Ala Asn Ala He Asp Gly Asn 

20 

EMM : 18 
mm<D&£ : 19 

mom : 

mmowm. •. k 
mn : 
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Xxx Tyr Val Thr Val Pro Asp Pro Ser He Thr Val Asp Ala Gly 



Gly Val Asn Gly 

mmm^ : 19 
mno&z : is 

mom. : 

Phe Gly Asn Asn Glu Val Asn Glu He Gin He Leu Gly Asn Asn 
1 5 10 15 

Asn Val Leu 

mmm^ : 20 

IH^JCD^^ : 17 

Tyr Val Glu Gly Cys Thr Val Leu Gly Cys Xxx Xxx Gly Tyr Ser 
15 10 15 

lie Gly 

m&m^ : 21 

i^J<Z>S£ : 17 



1 



5 



10 



15 
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wm&m. : mm 
m&wt. : — ** 

mm : 

TTYGGNAAYA AYGARGT 17 



wmm*s- : 22 

IB^IJCD^^ : 26 

mmom : mm 
mom. : -*« 

h*D^ — : 
SB^J®«^ : ffeO^ MDNA 
IE9U : 

AAYAAYGARG TNAAYGARAT HCARAT 29 



iaai#^ : 23 

IB#I©&£ : 675 

mm<Dm : mm 
mom. : -*m 

mmomm : 

AATAATGAGG TTAATGAAAT TCAGATTTTA GGAAATAACA ATGTTCTTAA AAACTTAAAA 60 

CTAGAAGATA TTGGAACAAC AGCTCCTTCT AACAGAGCCC AGTCAATTAT AATGGATGGG 120 

CGAGACAATA GAATAGAAGG CTTTCATTTA ACCATTAGAG GATCTTATCC TTATGGATAT 180 

GGAGATGCTT TTGGAAAAGG AGGAGGTTCC GTAATTAATC ACCGAAAACA TTCAGGTGTT 240 

TTAATAAGAG GATTACGTAA TCACCTAAAA GATTGTACTA TTATTTCTCG TTCTTATGGG 300 

94 
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CATATAGTAT TTATGCAAGC AGCAAGTTAC CCAACTGTAG AAGGTTGTTA TATTGAAGGT 360 

GAAATGCGTT CAACCGATGA TATGTTGGCA GAAGAAGGAA CAGGTTCTCC AGCGGATAAT 420 

GTAGATTTTA TGACGGTTTG GGGATATAAG TTACCAGCTG GTTATATGAT GAGTTTACAA 480 

GAAGGAGGAA TTAGAGCTTA TGATGCTGGT ACCACTTATA TTGATGGAGA AGTAATCCAA 540 

AGAGCAACAG ATAACCCTAC CGTTCTAAAT TGTACCATTA AAAATGCAAG AACAGGAGTG 600 

ACTTTAGCAC ATGGTAAAGG AACAAAACAC GTAGAAAATG TTAAGGCTAT TGGGTGTGAG 660 

CAAGGATATT CAATT 675 

mmm^ : 24 

IBflKDSS : 14 

His Ser Gly Val Leu He Arg Gly Leu Arg Asn His Leu Lys 
1 5 10 

mmm* : 25 
ia?y<Dft£ : 10 

h^D^*- : mm®. 

Leu Asn He Asn Thr Val Val Leu Thr Lys 
1 5 10 
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m&m-^ : 26 

21 

Kai©s! : mm 
mom : 

mmomm : momm £-e£d n a 

IH^J : 

GTTCAATAGT AACAGCAAAC C 
: 27 

IE#i©ft£ : 28 

ib^j©m : mm 

h^Di;- : MR 
B8l<Z>a£i : ttKOmm -afiJoD N A 
IB#J : 

CCGGATCCCA AACAACCACA GTATATTC 

E8I« : 28 
I2ai©fi£ : 21 
IB8I©£* : ft& 
«0ft : -*St 
btf ay- : MR 

iB5>J©S« : ffeGDM^ MDNA 
TCCATCAATG GCATTTGCTG C 
: 29 
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: 14 

mom. : -** 

Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg Gly Ser 
1 5 10 

m&m^r : 30 
mn<D%.-g : 20 

m<D%t : 

h-xui?- : mm* 

mmcomm : m<om®. ^dna 

ATGTTACCAC TAATACCATC 20 
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it * cd m m 
it ntcomm i xi± 2 iBm©5te^o 

(a) mf&m : £n>&£SSR$)fc:^f L&^« 

(b) 77^7^^ sp. SA-0 0 8 2 fFF.RM BP-5 

bts my^-^mm^m^m^i&^<hL. tibsc en s cm > cnn s 

(c) : >>n>8mt5. 

(d) ^^^/^^^U^A sp. SA-0 0 8 2 (FERM BP-5 
4 0 2 ) (D^MT^y^^ ^>^iiiCj:otM^ti5o 
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en 



o=s =o 
I 

OH 



OH 
I 

o=s=o 




cm 



o 

o=s=o 
I 

OH 
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6. mmm.(om&m^ 1 ^icD^-m-fr-cmztiZTK ;mMF}%&T%>* } ) 

ffl 1 ~ 5 (D^THfr 1 JMlcsSmOjie^o 
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7. ;Mm&]*=i— KtSDNA^ IE^J^5~8©^-r*La»-x:g|£ft 

£ D N ASE^J^^-r Slfi^ S U < ttSEfll*^- 5-8 ©l^f tlfrti^tiS D 

9. gft$©9SH 2 ~ 8®V\W 1 ^fcffitt©*^ tiSfelxfft^^t a 

10. 8»$cD«ses i ~ 9 ©^-r ax** imfcmm<Dmfci i *^A;^tezffl&z-'DN 

A» 

11. 8»*©«SH1 0.ia«®Kfl«I^.DNA*«ffX$n-C&«. UjMBBS 

12. it3c©l5ffll lf2tt©$&m^**-£<fc 

o 

^#tt##ts*4&*r-r a* 'J ^t**- h*xtt*©ts&^SEi$fci^©?st£& ; fi"t- 

U^r^ KXIi^©?£i4^^tPI^©tS^*^-rs^U^r^ K©M 

14. M&m(Dmvm^i~4(D\,\irtifrT:m£n&7^ ;mm&]*mv, fro 

15. iE^J^©i^^J#-^l~4©l^-rnfrT'^^i^2)TS.y^i^^JCx lfa^b 
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